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GARNET-=-Computer Applications Software
for the National (Coal Resources Data System

by A. C. Olson

GARNET (Graphic Analysis of Resources with Numerical
Evaluation Techniques) is a set of interactive graphics
programs that have peen written at the U.S5. Geological Survey
during the past four years, This software system is designed
to 3id the commodity geologist in analyzing and evaluating
resources when dealing with irregularly spaced, point=lLocatec
fielo data.

After the coordinates of the field observations and relatecd
measurements have been entered into a data file, the geologist
can generate an interpolated grid surface based on measured
values at each of the observation points. from these inter-
polateg surfaces, the geologist tan produce maps of the coal~-
bed structure elevations, coal~bed thickness (isopach), ratio
of thickness of overburden to bed thickness, and chemical
concentrations as well 2s the ultimate resource map.

Outcrop and politicel boundaries can be added to the data
set by means of a digitizer. Thickness, overburden, or chemical
concentration boundaries can pe created from the interpolated
gric data. Boundaries can also be created by means of the cursor
guring a session at the graphics terminal., The software permits
all togical combinations of bounded areas to form additional
voundaries for resource delineation.
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Additional features include the capability of generating
trend surfaces to aid in analyzing data tendencies, and an
editing capability to permit changes to the observed data.

GARNET was designed to meet the growing need for more
‘accurate and more rapid computation of coal resource inven-
tories, It automates those time-consuming tasks that here-
tofore the geologist performed manually., The calculations
and subsequent map displays can be accomplished during a
single session at an interactive graphics terainal. An option
is provided for creating a plot tape to proeduce maps on an
off-line plotter, Volume and tonmnage values can be computed
for eacn reliability category and for each boundary set,

The author s most deeply indebted to R. J. Smith who
has provided invaluable programming support and assistance
for GARNET during the past year. In the future, Mr, Smith
will be responsible for maintaining rhe systeam,
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dimension alfa(8)s - [-11. 2" ) ¥3 radius{(1d)

dimension “iarray{20)

double precision vol(10Xe . vols

double precision optnl{t2)s - - . -comand

common /switch/ isobseicrtsiuindsitek,14027, .

i8641 shig&.\is&nisiﬁuw -

common /surfac/ xob(1580)s. . = yob€1500) .
2t (1500), 20b(¥500)» - residu(T500),
s ne E nps
perds resuma. 7 ates
npc» LIY-2 Tl i meQle
nsq3e nsGhs TET g¥g v

common /graphc/ X@in, ’ ) y®ing zaing,
2grid(65000F, xmaxs . FRIN . zmax,
istat(65000), nx., ' ays nzs
x(16000) » nxgde ’ nygds ncell,
y(160003, delged, T igride icellsr
intas zinty ) zlevels level,
nbolds, tplots . dashis pcrang,
ltevmin, levmaxs P itits, kset,
ndiges ktoure itsethe icnt

common /cornert xcorn L) s yeorn(4)

common /factor/ scale :

common /pdaud/ ibaud

common /faultl/ xf(2008), y (200, 2ft(200),

afp(10)

common /bound/ xo(20000,2>,y0a€20000,23,nch(2000,2)sn0cn(2),
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kod (2000,2),ipar(2),icnd(2)rkap(15,2) snptot (2)

common /files/ filnmi,filnm2,filnm3,filgrd.filobs

character=3 fitnm1'fiLn-Z;fiLnaS,fiLgrdafilobs;file

data optn/"rrend”;"edit“;"grid"o”contour +Mgridop”,"resource”,
"volume”, ”Locatian"r"boundary "windew”" ,"unwind®,"quit"/

call acct(™garnet™)

call prompt ("ENTER TRANSMISSION RATE (aauo)- ",32)

read (5,1018,err=50) ibaud

call prompt("ENTER *1°' IF USINE A TEKTRONIX 4010, *2*' FOR 4014/4015:

read(5,1010,err=5S5) itest

itek 2 iabs(itest)

14027 = (1 - isign(ls.itest})} /2

call initt(inaud/10)

iwind = 0

if(iplot .Le., 1) <call anmade

calt chrsiz(4)

write(6,1026)

call prompt(”"T0 CONTINUE, PRESS RETURN KEY: ",31)
read(5,100S5,err=60) itest -

if(itest .egq. 23 go to 65

call newpag - -
if(iplot le. 1) <catl anmode

call assoc(33,"notegl “,"si ")

read(33,1001,end=62) iarray

write(6,1002) iarray

30 to 6% -

call closer(33) : ;

call prompt("FOR COHH&ND LIS?. PRESS RETURN KEY: "™,36)
read(5,10Q5,err=65) itest

if(itest .eq. 23} ge to 100

call newpag -,

if(lplot .le. 1) eatL.anl9¢'~~

call assoc¢33,"noteg2 "o"si ")

read(33,1001,end=67). iarray

write(6,1002) iarray g
30 to 66 s LT -

call closer(3d) e A i

call prompt ("WHEN READY TG P&QQEEQ» ERTER CARRIAGE RETURN,",45)
read(5,1008,err=70) ,Y!Q&t
call newpag T
if(lptot .Le, 1) ca&h inb& -
i£(i4027 .,eq. 1)° nc)te(&:&ﬁ??%
call prompt ("ENTER Caﬂﬁkﬁﬂ' "al3
reag(5,1019)comand.

R

dasht = ,0S5

isobs = @0

icrt = 0 "

{plot = 0 R

ismth = @ ST
ctour = 0 ! ¢
imap = 0 ) . i

do 200 i=1,12 CoL : J; .
Kk z i : A
if(comand .eqg. ontn(t)) go to 300

go to 100

3o to (2100,2200,2300,2400,2500,2600,2700,2800,2900,3000,3100,9999),kk

write(6,1020)
call oosin(c)
call surfit(c)
call newpag
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if(lplot .le, 1) call anmode
write(6,1006) sig
call messag
Arite(6,1007)
2110 call prompt(”(yes or no): ",13)
read(5,1008)itest ~
if{itest .ne. "yes" _and. itest .ne. "no") go to 2110
- if(itest .eq. "nd"™) go to 100
2115 arite(6,2101)
2101 format(™ ENTER FRACTION OF MAP TO BE FLOTTED OUTSIDE OF"
" RECTANGULAR BOUNDARY: ")
read(5,1009,err=2115) pcrang
go to 3200
2120 «rite(6,1020) !
call prompt("GRID SIZE: ",11)
read (5,1010,err=2120)delgra
call gridit(c)
do 2130 i=1,nz S S .
2130 iflzgrid(i) lt, =,te=10) 2grid(i) = =,1e-10
ifCzmin- Ltt. 0.) 2zmin = 0.
write(6,1020)-
call obsinsobsout(c)
write(6,1020)
callt gridinSgrido

30 to 100
2200 write(6,2201) _
2201 format (™ HAS A TREND SURFACEZ BEEN DONE FOR THESE POINTS?")
2210 call prompt(”{yes aor nod: “,13)

rnad(5:1008)ltest o - : .
if(itest .ne. “"yes™ .and. ¥test .ne. "no™)r go to 2210
if(itest .eq. "yes™) go ta 243& '
write(6,2202) .

2202 format("™ A TREND SURFACE PET IS NEEDE& ‘TO FLAG -THE MOST"
" DEVIANT POINT VALUES.™/” ENTER "“teend”™ WHEN PROMPTED FOR"
" COMMAND, AFTER THE TREND SURFACE™/™ l& OGBTAINED, THE"
" EDITING PROCEDURE. MAY BE USED.™)
30 to,100 ks

2250 kset = 1 T o
kap(15,1)= "no™ SR
if(lplot .te. 1) cabl anmode e -
iF(i4027 .ege 1) writel6,40282)
if{lplot «les 1) calt anmode
call ctodr .. o
calt editor » 0 o )
call ndcopy :
call newpag ;
if(lplot .les 1) call anmode

4r1te(6r2205)

2205 format (" DG YOU WANT TO ClEATE K FILE fen THE EﬂlTED"
" OBSERVATION DATA2") . \ g

2240 call prompt(®(yes or no)s ",13) )

read(5,1008)+test. :
if(itest .ne. "yes” ,and. $test ane. - no’l go to 2260
tf(itest .egq. "yes™) call obs:nSobsqut(c)

ge to 100

2300 “rite(é,2301)

2301 format(” 00 YOU WISH TO WEIGHT THE MEW SET QF GRID VALUES  WITH"
* THE VALUES™/™ FROM AN OLD GRID?™ )

2310 call prompt("(yes or nol: ",13)

read(5,1008)itest

GCL



if(itest .ne. "yes”" .and. itest .ne. "no") go to 2310
if(itest ,eq. "no”™) go to 2330
write(6,2302)

2302 format("™ HAS THE SET OF OLD GRID VALUES BEEN LOADED INTO THE"™
" GRID ARRAY?™)
2320 call prompt(“(yes or nol: ",13)

read(5,1008)itest
if(itest .ne, "yes” .and., itest .ne, "no"JF go to 2320
if(itest .,eqe "no™) call gridin
gfact = ,0048
Jo to 2340
2330 gfact = 0,
2340 call obsin(c)
2355 write(6,2101) .
read(5,1009) pcrang
ga to 3200 .
2360 calttl prompt("GRID SIZE: ",11)
read(5,1010,err=2360) delgred
xnp = np 4
nx (xmax = xm1n)/det9rd + 1 9993

ny = (ymax -~ ymin)/delgrd + 1,9999
nz = nx*ny
gfact = gfact*sqrt(?&ﬂ.lxnp)

“rite{6,1020)

write(6,2304)
2304 format{(" DO YOQU WISH TO USE THE DE'AUL§ GRIDDING METHOD?™)
2365 call prompt("{yes or nol: a13> .

read(5,7008) itest =

if(itest .ne. “yes™ .ande vtos

iflitest .eq. "no™) go ta 336%

call zntrpl

*no”} - go to 2365

3o to 2395
2369 write(6,1029)

write(6,2305)
2305 format(™ IS THE DATA DENSE Aﬁi WKSTFIEUPED UNI?ORHLY’"¥
2370 call prompt(®(res or ngl)s “oi

read(5,1008) - itest

if(itest .ne. "yes"™ _3nd., i go to 2370
if(itest .eqe "no™) go to-237%
calt ngrrd(gfect) .
go to 2395
2375 writel(é,1020)
writel(6,2306) R
2306 format(™ DO YOU HAVE AT LE&9 SEVE& ,QSSﬁ%htﬁaﬂ POINTS?")
2380 call prompt(™(yes or no¥® c?l) e

reada(5,1008) 1te$:,‘ g o
if(itest .ne, "yes™ .ané.y 1tesr neL 'no“} go to 2380
if(itest .ege. "yes"™) go to’ 2335 .
«ritel(6,1020)
write(6,2307)
2307 format(™ YOU 0O NOT HAVE ENGUGH PQIITS ¥O DO A GRIDDED"™
" SURFACE. "/ WHEN READY ra CGE?ZNUE; PRESS"
" THE CARRIAGE Remﬂf."x
go tao 100
2385 write(6,1020)
callt planar(gfact)
2395 if(zmin .lt. 0,) 2zmin = Q.
zmn = zob(1)
zmx =2 20b(1)
do 2396 i=2,np '



2396

2397
2398

23C3

2400

422

2423
2424

a0 o0 onnN

2425

2426

2427

2428

2429

2430

zob(i)
zob(i)

if(zmn .3t, zob(i)) zmn
if(zmx Jlt. 20D(3)) zmx
do 2398 i=1,nz2

if(zmn .le. 0.) go to 2397

if(2grid(i) .lt. 2mn) 2grid(i) = zmn*(1,.-

iflzgria(i) lt. O0.) zgrid(i) = Q,

«25*(2gridli)-zmn)/(zmin-zamn))

if(zgrid(i) .gte 2zmx) 2grid(i) = zmx*(T_.+,25+*(2grid(i)-zmx)/(zmax=zmx))

zmax = 1,25*zmx
write(6,1020)
write(6,2303)

format(™ A NEW GRIDDED DATA FILE HAS BEEN CREATED.

write(6,1020)

call gridin3igride
drite(6,1020)

go to 100 .

if(kk ,eqe 6) go to 3300
arite(6,1020) . '
call obsin(c)
4rite(6,1020)
write(6,2423)

format("” HAS GRIDDED DATA BEEN. LOADED INTO GRID ARRAY?™)

calt pronpt(”(yes er na): ",13)
read(5,1008) itest
if(itest .ne, "yes™ ,and. itest .ne,
if({itest .ege. "no"™) calt gridin
catll gridin - -

ENTER™)

“no”) go to 2424

if(iwind .2gq. 1) rall windowSwindsv

if(iwind .eq. 0) cztt uindouiunwin¢
write(6,1020)

call prompt(“CONTOUR EuTERWAL.;‘k1&h

read{(5,10310,err=2425%}) &tnt
Write(6,10202 2 H

“call prompt("FREQUENCY QF BOL& EINES' "e2S)y

read(S,1010,err=2626) nbo&d
scale = 1,
ur1te(6’10?0}

calli prompt("ENTER- Pk&? SIZE HU&TI?&EER.‘"

read(5,? 021;err=2k2?} ‘s:ate

ktour = O
if{scale .lt. Q;); ktaur = T
scale =  abstscaleX

if(scale .te. B.) !:tte = Y
write(&,1020)

catl promot("‘0k~&6§?68& SRUQY&QKGA ENTE& A mEpne:

read (S, 10‘5;err=2&23!19&tk e
write(6,1020) . = o

calt prompt("TQ HR!YE CGNtﬁUR COORBINAIES OMTO DISK, ENTER A ""1"":

read(5p101S:err=2‘29}kt0ur
write(6,1023) o
if{ktour .eq. 1+ catt con1n&¢bopeﬂ
go te 3300 - L
i1(1+4027 .eq. 1)} wurite(6.40285) .

if(isobs .eq. 1 .and. imap .ne. ¥} calk points

kset =~ = ¥ et .

call stty("-modes”," erklsctl_char™)

1$¢14027 .eqe 1) write(6,40282)
calt ctour

call stty("-modes™,"erkl,"ctli_char™)

if{imap.ne,l.and.kapl{iS,1J).ne."ne™)
if(lptot .le. 1)} call anmode

is=2

Bl
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2440
2450

2500
2501

2510

2600
2601

2606
2602

2610
2620

2603
2635

2605
2640

.read(5¢1ﬁ1ﬂrerr=260e) radius i)

1£014027 .eq. 1) write(6,40284)

if(lplot .le. 1) catl anmode

if(imap .ne, 1.and.kap(15,1).ne,"no") call pltchn(is)
if(ktour .eq. 1) call coninscoclos

go to (100,3200,100,2450,100,2650,100,100,100,100,100,9999),kk
if(lplot .ge. 1) call calbegScalend

if(lplot.gt.1) go to 100

if(lplot .le. 1) call hdcopy

read(5,1005) idum

call newpag

if{lplot .le. 1) call anmode

call initt{ibaud/1®)

if(lplot .te, 1) catl anmode

30 te 100

call bimary(31002

write(6,2501)

format(1x,"A NEW GRIDDED DATA FILE HAS. SEEN CREATED +.."/

" DO YOU WISH TO SAVE ET2"*)

call prompt(®(yes or no): *,13)

read(5,1008)itest - :

if(itest .ne. "yes™ ,and. itest .ne, "no”) go to 2510

if(itest .eq. "yes™) catl gricinSgrido

3o to 100 .

write(6,2601) .

format(" AT EACH PROMPT, ENTER THE QEEIABILITV RADIUS IN"
DIGITIZER INCHES."/™ ENTER THE SMALLEST RADIUS AT THE"

" PROMPT AND CONTINUE TO ENTER THE RABII™/"FIN ASCENOING"”

" ORDER. AFTER THE LAST RADIUS HAS ‘BEEN. ENTERED, ENTER"™/

" AN ""O™" AT THE NEXT PROHPT TO TEENIN!TE TﬂE INPUT"

" PROCEDUREL™/ZY) x

do 2610 i=1,10

irite(6,2602) 4

format(™ ENTER Rkﬁlﬁﬁ rot RELLABI tr

EGORY*,i2,".™)

radvus(t) e O
krad = -
4nlte(6r1020)

call obsin(g)
write(6,1020)

call gridin g e
ifliwind .eqe 1)  call windowSwind
if¢iwind .qu‘0i~ catl uin¢og$unii
write(6,1020%. - o e e
dritelb,2603F ; el
format(”™ 0O TQG Wi 9-?Lﬁ? A ﬁESGUﬂCE MAp Ty
call prompt(™(yes «r‘ﬁé)‘,”;!&)
read(5,1008) :test ;
iflitest .ne. "yes™ .ané, ftest .n;.
iflitest @G no"} go: to 331&

imap = 1. g i
arite(8,1020) . ‘1_ f
Write(.,2605) ’ b 3 i

format(™ DO YOU WISH TO PLQT THE ﬁES@UEﬂE HA? UITH A"
* CONTOUR SURFACE?™) -

call prompt{”(yes or nads *413) .

read(5,1008) itest

if(itest .ne, "yes™ .and. itest .ne. 'na“) go to 2640
ictour = 1% .

if(itest .eq. "yes™) go to 2425 . .

ictour = O

go to 2620

*no"®> ga, ta 2635
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go to 3300
2650 if(lplot .ge. 1) catl newpen(3)
do 2660 i=1,krad
if(lplot .le. 1) call czaxis(1)
npts = 122.*radius(i) '
if(lplot .ge. 1) npts = 120
if(lplot .le. 1} call anmode
1f(i6027 .eq. 1) write(6,40287)
if(lplot .Le. 1) c¢call anmode
if(imap .eq. 1) call outlin(radius(i).npts)
if(lplot le. 1) <call anmode
if(lptot .le. 1) call anmode
catl volume(radius(i),vol(i))
2660 vol (i) = wvol(i)*x4,eé
iftscale .le. 1.) scale = 1,
if(14027 .eq. 1) ur;te(é.éOZBS)
if(imap .eq. 1) call points -
if(imap.eg.l.and.kapliS,1).nes"no™> 1582 :
if(lptot .le. Tr call czaxis¢€t)
if(lplot .ge. 1) call newpen(2)
if(lploet .le. 1) call anmode -
1016027 .eqe 1) write(6,402864)
if(lplot .le. 1) <call anmode .-
if(imap .eq. t.and. kap(!i'i),ne.”no") catl pltchn(is)
if (lpiot.gt.1) go to 2663
call hdcopy
read(5,1005) idum
catl newpag - :
if(lptot .le. 1) calt annoﬁe :
2663 call prompt("ENTER TlTLE CLESS - lnk 32 Cu?‘ *,31)
read(5,1011)aifa - :
2665 call prompt("ENTER DGN&!
read(5,1010,err=266%)rha’
if(lplot.gt.1) go to 26&7
call newpag -~ -
ifllplot ke 1) call anme

&‘GGKVEET vatuus YO TONNAGE: ",43)

2667 write(6,1012) alfa
“rite(6,1013)
ri =2 ..
volm = (.d8
0 2670 i=tskrad o
volm = wveltiy - gat
tong = raundirhorval

r2 = aadxus(rk
wrtte(&;?&fﬁ} tortselsvel
volm = wvolli)
2670 rt = e 7
go to 2450
2700 continue
2800 write(6,1020)
call obsin(c) .
zain = zob(1)
zZmax = zob(1)

do 2820 i=z2,ap - ;
if(zobp(i) .gt. zmax) zmax = 200(¥%)
iflzob(i) .lt. 2min) 2zmin = zob€i)

2820 continue

2851 irite(6,1020)
call prompt{(™ENTER PLOT SIZE "UL?IPLIER' ",28)
read(5,1021,err=2851) scale

B
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2852

2850

2900

3000
3100
3300

3200

3310

3324
3325

3326

3330
9999
40270
40271
40272

40273

40274
40280
40281
40282
40283
40284
40285
4028%
40287
1001
1002
1005
1006

if(scale .le. 3.} scale =1,
write(6,1020)

write(6,2101)
read(5,100%9,err=2852)Y perang

3o to 3308

1f(i14027 .eq. 1) write(6,40285)

call points

call hdcopy
read(5,1005) idum :
30 to 100 .
kset = =1 .
call boundary i ‘
go to 130 : )
call window -
3o to 100
call uvndoaSunulnd
3o to 100
write(6,1023) . oo
arite(é6,1017) - . . B
call prompt ("GRAPHICS REVICE” (0:1 OR 2): "s29)
read(5,1018) tplot - -

if(kk .ege 2) go to 3325
if(kk .ge. 8) go to 3324 .~
if(kk .ne. & .and. kk .ne.Aé) go to 3330
4rite(6,1020) -
15%2 .
callt cnn1n(1s:1err) . P
if(ierr.eq.0) go to- 3324 s
call slicetxminsxmansisd. - .
if(lplot .ge. 1) cati calbeg’- .
1014027 .eq. 0): g0 to 3326
aritel6,402763 o AT
Write(6,40272) % oamE 0 e oo
write(6,40273)
write(6,40283) T el U :
if{tplet Jle. 1)locatlh- e,,begexnvng;nax:xntn;xsaxl
ndig =  abs{aintCalogl@Czmax )
it{lplot .le. 1) —cakk anmode. ‘_
iflictour .eqe 1 .a»d. k' Leq 6} go to—2630
if(lplot .le. 1) catl 'Enaode. -
30 to (’120;2250:236ﬂr2630a1
return
formar("™ !WOR-: 33 '.f
format(™ !AON 34 W E*)
format(™ IGRA. 1»55 }p'j:w
format(™ !SHR™)" -
format(* I!DEL. T08§"):
format(" !COt CO'}.,
format(™ ICOL CT*)Y
format(™ !COL C2™) °
format (™ !COL
format(" 1COL
format (™ 1COL
format(™ 1COL C&™}
format(™ 1¢OL €7") COET
format(20a4) o L
farmat(5x,2Ca%)
format(i2)
format (/" THE SURFACE HAS BEEN FIETED TO THE DATA., THE ROOT"™/
" MEAN. SQUARE ERROR IS ",f7.3," ."/)

a265091ﬁﬂr2850;7001100o100;9999),kk
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1007 format{(" DO YOU WISH TO HAVE THIS TREMD SURFACE GRIDDED?"™)
1008 format(asé)

1009 format(f10.21)
1010 format(v)
1011 format(3a4)
1012 format(10x,"TABLE OF RESOURCE ESTIMATES FOR ",8a34//)
1013 format(23x,"RADIUS ", T2x,"VOLUME" ,14x,"TONNAGE"/21x,
R il P b T et S L e P PP e P e P S T LY D)
1014 format{(Sx,"CATEGORY NO. ",i1,2x,f5.2,"=",F5.2,52+215.6,5%x,215.6)
1015 format(it) '
10186 format(l1x,"T0 READ THE COMPACTED OBSERVED DATA FILE, PRESS™
" THE CARRIAGE RETURN.™)
1017 format(1x,"T0O SPECIFY GRAPHICS DEVXCE' "

TENTER ""(0™" FOR TEKTRONLIX:-ONLY,"/29x,
TENTER ""17" FOR TEKTRONIX AND CALCOMP,"/26x,
“OR ENTER ““2""™ FOR CkLCOHB ONLY.“) -

1018 format(ié)

1019 format(a8) :

1020 format</)

1021 format(f10,9) . o
end “ e

010
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subroutine adjust{umsvasurv)

This subroutine was written and programmed by

A. C. olSQﬂ
for use in the -GARNET interactive graphics systenm.
GARNET was aeveloped to perform resource mapping
and resource estimations for tive NATIONAL COAL
RESQURCES OATA SYSTEM, B ‘?f '

P

R T ; ’» 4

THLS SUBROUTINE ESTIMATES THE SLOPE AT: THE.END POINTS OF A
NON-CLOSZD CURVE, IT ASSUMES A CONSTANT RADIUS OF CURVATURE
THROUGH THE FIRST THREE OR THROUGH THE LAST THREE POINTS OF
THE CURVE. GIVEN THE DIFFERENCE VECTORS (UM,VM), FOR- THE
ENDMOST PAIR OF POINTS, AND THE DIFFERENCE VECTOR, (UsV), FOR
THE SECOND AND THIRD POLNTS FROM THE END, THIS SUBROUTINE
COMPUTES AND RETURNS A PSEUDO-DIFFERENCE VECTOR, ALSO (U,V),
FOR THE ENDPOINT AND A PHANTOM POINT BEYOND THE ENDPOINT.

THE NEW DIFFERENCE VECTOR IS EFFECTIVELY.

FHE REFLECTIGN OF THE
OLD DIFFERENCE VECTOR, (U,¥)s ABOUF. AN AXES DEFINED BY. FTHE
VECTOR, (UM,vM), ) : £ .

dum?l
dum?
dum3

3

v

v
return
end

2.O*umrvm -

@
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assoc,fortran - 01/30/8C 0923.8rew 01/30/80

subroutine assoc(iunitsname,mode)

This subroutine was programmed by

. Roger Bouen
for generalt interactive apptications of the MULTICS
system,. ) ) N

junit = fortran i/o unit number = €. - W

name = name of disk file data set. may be passed as & character
string literal with 8 characters or as a double precision
variable or as @ character string variable,

mode = sa * for formatted input .

"so " for formatted output .

"sqi " for unformatted 7nput

“sqo " for unformstted output’

"di " for keyed 1nputl

“do " for keyed output

character=8 nane.fna-e*&.-odctﬂﬁfnt*12
fat=z"(infileri2) ™
ifliunit.le,9) fapa®( hfi Qﬁ;if)“
encode(fname,faty fumit: ) N
call io_ catl("aftaéh“ufﬁtner f’te \'nale) SR ~
call io catLC”openrpfna-eoacd(i P
ge to 1 s
entry cLosert1un1t)r
endfile junit
fat="(4hfile,i2}
- ifliunit,le, %) f.ﬁ;v§5h71tf
encode( fnamerfut), funi
call io_call("ciase” srinamea)
call io_call(“ge aeh"}fna-a'
return
end

oA
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. binary.fortran ) 01/30/80 0923.3rew 01/30/80

subroutine binary(#)

This subroutine was utiﬁten ané pfogralled by

A, C. Olson
for use in the GARNET iinteractive graphics systea,
GARNET. was developed -to perfors resource mapping
and resource estimations f the NATIONAL COAL R
RESOURCES DATA SYSTEM.,

common /graphc/ - xaing zming
2grid(65000), xmaxe, - . zmax.,
istat(65008), nAxe - . - nz.
x{16000) ., nxgds’ ncebis
y(146000)« . delgrds. icell,
intas, zints . Level,
nbotd., “ Lplote pcrang.
Llevming, levmax, iswls
isuls ; . iswla iswd

common /paramf = nxl.

. o n:?r'ﬁ“
xmint, xmaal s symEnte maxls,
xminZ, :aaxai'-‘fynfhlf zmax2s

delgdl., xcornl €4,
delgd2e. xearndféls
dimension 21¢5)»
double precifian filnam -
2min = t1.,e28
zmax = ~1,e20 -
for-at(3151&f1ﬂ.¢f3f$0.4)
foraat{Sei5.7) .
write(6,1062Y -
format(/1xs"ENTER THE ov&ﬁ&! 0N S¥MB Ok f&n»
® (kamphn by ”sunucs TN ™
read (5,138%) tcnm .
if(iopn .eq. ™ ") tetur
format(at) :
rewind 21
rewing 22 :
write(6,1003)- o
format(1x,"ENTER FILE NAHE FBR“
call prompt ("SURFACE OREZ ",»13
read(5,1008) filnaw.
forwat{a8) - >
caltt: assoc(21ri1£na-¢ sr

“™SURFACE ONE"™ *

delgd1pncrang'xcorntoxcu§ﬂ$
call prompt("SURFACE TWo: Te13)
read(5,1008)filnam Lo
call assoc(22,fhilnam,"si ™)~
read(22,1004,ecc2800) annﬂ?ZrnzZ'zuthaxuaeryman,ysaxZ'znxn2aznaxzn
delgalespcrangsxcornisycora: .

0910.



ineg = 0 .
Write(6,1006)

1006 format(/1x,"ARE NEGATIVE Z-VALUES ACCEPTABLE’”)

200 call prompt(”(yes or nel: ",13)
‘read(5,1007)itest .

1007 format(asd)

if(itest ,ne, "yes”" ,and. itest .ne. "no”) go to 200
if(itest .eq. "yes™) ineg = 1
call regstr(itests$650)

xmin = xmint

xmax = xmax? ¢
yain = yminl

y®max =  ymax1
delgrd = delgd?

nx = nxl

ny = nyl

nz = nzt

ifCiopn .eq. "+") go . te 410
if(iopn .eq. "-") go to 430
ifCiopn .eq. "*") go to 450
if(iopn .eq. "/"™) go to 470
drite(b,1401)

1401 format (/" BINARY GPERATION NOT PROPERLY S?ECIFIEb 4
® ENTER ONLY A ™eimw, ww ua, HELTN, QR A TT/OTT)
3o to 300 . P “ s .
410 40 415 i=1,n2,5 ‘ N

read(21,1005) 21 R
read(22,1005) 22 IO
do 415 1=1,5 =
indx I TR N T A SERE

415 zgrid(indx) = zT(xk 6'&Z€j)
3o to 500

430 do 435 i=1,nz,5
read(21,1005) 2zt
read(22,1005%) z2
do 435 ;=1,5 .

indx = i+ g AT
435 zgrid(indx) = zt¢j
ge to 500 -
450 do 455 i=t,.nz,5

read(21,1005) ztfl;f
read(22,1005) z2-
do 455 j=1,5

indx = i ¥
455 zgridlindx) =3
go to 500 '
470 do 475 i=1.,n2.%

read (21,1005 271
read(22,1005) z2-
do 475 31=1,5 ’
indx = i+ j- ; E :
ifCabs(22¢j)) gt e.zw;&atcakrb*j
zgrigéinds) =" Q. T ’

go to 475
674 zgriafindx) = z1(j}lzzti) AR
475 continue i : L S .
500 do 600 i=1,nz : o o ST
iflzgriali) .itt. zmin) zmin = zgrid(i)
800 iflzgriddi) .gt. zmax} 2@ax-= z2geid(i)

if(ineg .ne. 1 .and. zain Jit. 0.) zZain = -1,e-10

hen



650 call assoc$closer(21)
. call assocScloser(22)
if(itest .ne., 1) return
write(6,1510)
1510 format (/" LEVEL OF INCOMPATIBILITY BETWEEN GRIDOED DATA SETS™
" PROHIBITS™/" GRID-TQ-GRID OPERATIONS."/)
call prompt("WHEN READY TO PROCEED, ENTER CARRIAGE RETURN.",45)
read (5,1001) itest
return 1
700 call assocScloser(21)
’ go to 190
800 call assocs$closer(2)
30 to 150
end
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pbndin2.fortran - N 01/30/80 (0923.8rew 01/30/80

sunroutine bndin2(xt,ylexsaveysavenintsissjrjl)

This subroutine was written and prograammed by

A, C. Olson
for use in the GARNEY interactive graphics systen.
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSYEH.

common /bound/ xb(20000,2)» yb (20000,2), nech(2000,2),

noch(2), . “"kod¢2000,2), ipar(2).,
icnd(2), ~ kap(iS.2)., nptot (2
common /chain/ ief€100), - icl¢100) » xint(101),
. iptf(2000), = iptté20am
dimension x1(2)» y1{2)» x2(2)» y2€(2),

xsav(SD); ysav(Sﬂ)

Given a line segment., E(x1(1);x1(1));(x1(2);y1(ZJ)Jp this
subroutine scans through atl:of:the subchains belaenging to
the slices containing the tine segment to détermine atl of
the intersections that th buundafy makes with the line -
segment., The coordinates. of: :bes£ iaeerseetmoms are stored
ir the xsav~ » ysav- arrays fb us 'in<ch¢ calttng progranm.

The intersection finding k@g
contained in subrautine bndigt

L0005 «(xir

tot =
isn = 3 - 3s
nint = G ’
iflag =8
ind? = 1 . ) .
ind2 = 100
Determine the . indices for't Lhefe), tﬁdl S and:

the Last (right¥s < ind2 ~ : , g the Lime - . .
segment to be tested for beunda‘y :ntcrsectiens. Except

for the =x-interval-defining the fz st skite which- is . -
both left- and right-closeds sl nrintgrw:es def}nvng

the other slrces are Lef:-open 3n

do 100 v=1,108 :
if¢(xint (i) -~ :1&11)*(w1(1)
if¢i .gte T .an&. X 3
ind1 = i L o ) .
ifC{xint(iy ~ xf(Z))t€34{ZJ - x1at(i*t)}’ .0« go to 180
1f¢i .gt. 1 .and. xT(2) .be. xintlik} “go to 100

ind2 x i B T

if(ind! .ne.. 1 .and. ind2 .ne. 100} go teo 150

if(x1€1) .gt, xint€¢101))} indt 3.100 .

1f(x1(2) ,lte xint(1) ) ind2 = 1

;tatezit}) .Lt. 0») go ta 50

Bl i

C e imen e et e
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iftindl .le. ind2) ge to 200

e
isav = ind
ind2 =  ind?l’
ind? = isav
c ' < - Y
c degin testing the is-~th boundary, slice by slices, to
[ find all intersections with tine segment [(x1(1)ey1(1)),
c (x1(2),y1(2))1, incrementing indl for each slice until
¢ it exceeds ind2 . - e .
¢ P
200 if(ind?l .gt. ind2)} return
[ . e ks
¢ Determine the indices. for the firstes. ict , and the last,
¢ ic2 , subchain in the: zn¢1-th stice, - ‘
c o S
i = z:f(:nd%) Sl e e
ic? = numdn R R VI
¢ e A
¢ Segin testing the set ef boundapy sebchavns brtdg}ng
[ the indl=-th slices incrgneqtrng ict untiliig”
< exceeds i¢2 . - Rt .
c LR
300 iflict .gts ic2¥ go ta 560
[ R, & 2
c Determine the 1nd4ces tor tbe t pstr= rpt1 & au6 the Lastes -
¢ ipt2 » point in the - dct=th behain. - -
c RS- .
ipt? =
ipte E 3
ict ="
¢
c
c ; -
¢ iptl to ipt2 . ’. _and iadre-en&x o
c exceeds ipt2 .. °
€ B
< [f ipt2 i3 negasives indicat
c was derived from -one’ of the' &axto
c to complete the set
c need to test fcg
¢ ipt?! greater thaur
¢ ;
x2¢(T)
y2¢1) .
400 if(ipt?
ipt?
x2(2)
¥2(2).
[ S
c Test to determine i
c intersects with the
¢ iflag is not equal te *
c segment of the subcbezn“
c i
call ttneZ(xT,y1.x2'y2fxq,yq'if£ag}
if¢iflag .ne.«t) g0 to &S& . < .
c : : o
c It the second endpotnt of the given &1ne segnent intersects
c the boundary and- it is not the tast Line segment of a
c chain, then check a point (xt,yt) an the given line

017
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500

segment a3s well as a similar point on the succeeding
Line segment to determine if they are both on the same
side of the boundary chain (inol + ino2 .ne. 1), in
which cases do not append this intersection to the
XSav= » ySav- arrays..

test? = abs(x1(2)=-xq) -

test2 z .abs(yt1(2)-yq)

ifd{testt + test2 .gt. tolt .ar. j .eq. jl) go to 420
xt = xpl(jrisn) =~ ,00S5x(xb(jrisn) - xb(j=-1,isn))
Yyt = yb(jsisn) = 005%(yb(jrisn) -~ yo(j=1,isn))
call insideSinslictissinolsxtayt) -~

xt = xb(jrisn) + 005+(xb(j+lsisnd - xb(jrisn))
yt = ‘ybljrisn) ¢ .005*(yn(1#1azsn) - yb()o1sn))

call insideSinsliclissinodext,yt)
if(inol + ino2 .ne, 1) go to &50
if(nint .le. Q) go to 440 .
Test the new intersectiom peint against the intersection
points already stored 'in the xsav‘l;.y;év- arrays to
determine if it is a duplicate., If it is a duplicate,
40 not append it to these aprays.¢\ O -

30 430 n=1.nint ‘

gnorm = absi{xq - xsavin)) + abs(yq - ysav(n))

1f(gnorm .le, tol) go to 458
If the intersection point: is aceeptcb!er aopend ‘#ts coordinates
onto the xsav= » ysav- arrays and increment the intersection
countere. nint - - .

it = aint ¢ t
xsav(nintl)a xq ’
ysavi{nint)=s yq

x2¢1) = x2(2)

y2 (1) = yZ(Z)

30 to 4QQ . ;
1nd1 =2 rndl * t <.
go to 200 ° :
end
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ondint.fortran 01/30/80 0923,8rew 01/30/80

subroutine bndint(xlio;L1:le;ylZ;zq;yq;iflag;is)_

This subroutine was written and programmed by-

Ae C.. OlzoOn
for use in the GARNEY interactive graphics system.
GARNET was developed:.to perform resource mapping
and resource estimations for the NATIO&AL COAL
RESOURCES DATA SYSTEM.

common /hound/ xb(&OOUG:Zia,,:y§(26000'2]' nch(2000,2),

noch(2); K0d(2000,2), - ipar(2).
icnd(2), . kap(15,2)+ nptot(2)

common /chain/ T iefC1003. . 0 2el€100), . xint(101),
iptf (20003, ipti(2000) ’

dimension x1(2)s L y1€2Ye . . x2€2)s y2(2)

iflag = 0 ) ’

x1(1) = xt1

y101) = yl1 -

x1(2) = wk2

y1(23 = yi2

indl = 1

ina2 = 100

40 100 i=1,100 - -
iftixint(i) - xLT)*C&Ei - w%stti*? .«bte @) go to SO
if(i .gt. ¥  L.and, ttT .{&ﬁ;xiatC&)l go to 5@

inat = i : : i
if({xint¢i} - th)t(x£2'~ ttﬁt(t*?‘
if(i .gt. v .and. 112,.
ind2 = i :
if(ind? .he. 1 .and.- vﬁd# ey ﬁh}g go to TSO
tf(ind? .le. ind2) g tor 200

pt. 0. go to 100

isav 2  ind2

ind2 =  ind? .

ind1 = isae

if¢indT .gt. ind2) : e .
ic? T FeflindR) . A A

ic2 = jct¢ingl}
if(icl ,gt. ied)

iptl = iptflict)

ipt?2 =2 iptl(ict) -

ict = ¢l + 1

x2¢1) = xb(iptlsis)

y2(1) =z yb(iptYeisy

ifCiptt .ge. ipt2). go fg

ipt1 = fptE et .
x2€2? = xbliptteig) ~° = ¢5,
y2(2) 2 yb(iptlsrig)y : =

call L:neZ(x1;y1.;2»y2»xa'yQ¢xflag)
if{(iflag .eq. 1) return

x2(1) = x2(2)

y2(1) = y2(22

g910



go to 400

500 ing1 = indl + 1
go to 200
end

620
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subroutine bndpnt(xcs,nceymin,ymax)

This subroutine was written and prograamed by

Ay C., Otson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM.

common /bound/  /xb(20800.,2), yb€(20000,2), nch(2000.,2),

noch(2), k0d(2000.2), ipar(2),
iend(2), -0 -kap(15,2). nptot(2)

common /chain/® icfC1003, - ick¢100), xint(101),
iptf(20002),  iptl(2000)

dimension x31€2)., y1¢2), - %2(2)Y» y2¢2)

dimension xelbd), ne (4)

common /bndpnt/ yo(4s50)s inc4)

y1(1) = ymin =

y1(2) = ymax .

is = 2 .

do 300 L=1,4 ’ &

x101) = xelLY ' :

x1(2) = xc(t) P -

nc(L) = 0 . T T

call insidesSinstic(is,in(lYsxcliTaymin) ~

ldex = 1 o R '

test = abs{eint(1F ~ xe¢lUX¥)

if(test +le. G.) go to 30
do 20 k=71,1040
Ldex T k

test = (xint) = xedlXI*(xcClY = xintCk+1))
if(test .gt. O go. to 30 S
test = abs(xint{k+t)

if(test .le, 0.2 go te 34
cont inue ; ~

return -
cont inue ) “ o g

it =z jcf(ldex)- L ek N

i2 = . jelti(ldex) e e

if(i1 .9t. i2) go to 300
do 206 i=it,i2 :

jb = igtfli) L g
jL = jptl(i) : o
x2(1) = -xbljbasis)y

y2(1) = yb(ib,is) =
jbp = jb +. 1

do 200 j=jbpejt

x2(2) = abf{}esis)

y2(2) = ybl}sris)

<

call Line2(xt,ylsx2,y2+sxqryqriftag)
if(iflag .ne. 1)} go to 100

bndpnt.fortran 01/30/80 0923.8rew 01/30/80

0910.



nc(l)y + 1

nc(l) =
nn = ncll)
ypllonn) = yq
100 x2¢1) = x2(2)
y2 (1) = y2(2)
200 cant tnue -
300 continue
return N
entry inpnt(ymsynsyisncriisinregriflgl
iflg =
if{noch(is) .ne, G} go to 400
inreg = 1
return
400 inreg = 0 .
1fine(ii) .le. 0) return
lbelow = 0 '
int = 0
idx = nciii)

do 500 i=1,idx
iflyp(ii,i) .le, yn) Llbelow = lbelow + 1

500 PfC(ym~yp(iinrid))alypCiirid=yn) .ge. 0.) int = i
if(mod(tbelowtipartis),2) .eq. 1) inreg = 1
if(int .eg. 0) return .

yi = ypliipint)y -
iflg = 1

return

end
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subroutine poundary

This subroutine was written and programsed by

Ae Co Olson
for use in the GARNET interactive-graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /switch/ isobss 186;th§1ndoitet;idun(6)

common /corner/ xcornfs), ycorn(‘)
common /graphe/ xmin, ooymins zmine,
zgrid(65800), xmaxs ~yun;n zmax,
istat(65000)s nx, Comige - nze.
x(1600Q), nxgds, " pygdes ncetl,
y(16000), delgrd. igride icell,
into, zinte zlevet. Ltevel »
nbold, tptota . pcrangs
levmin, Levmax, : kset,
ndig. L Ktedr. 2 ient
common /bound/ i #420000,2), yb(ZQﬂGﬁer’ nch(2000,2),
; Gl‘h(?)’t kod(zmd)' ipar{(2),
i : k(p&i?»&)p nptot(2)
common /filest” fal ’ fitnm3, '
character=8’ «fitnm3.

dimension B -« o
jata icom cont s digp"."reve”,

y1nd’» un&g " dum3’, “dnnt";‘qult“t

£'va&u":’¢érs‘ LT

catl newpag

call betl .

call anmode -

calt pronpt(ﬁﬁttkse PQESS € ER!&E‘ R

read(5,10%) igest: _

iflitest .nes ™ ™5 &o”to~1§& y

call newpag e

call anmode - .

write(6,51) G o :

format(/"” When pro-oted with ENTER: BGGHU&RY EOKR&NQ* P
f* respond with one of the. fok\egtng commands to”.,
" nansputat& o dl:ptay the Ko nﬁartes.?)

write(6,523 - . :

format{/5x," valu&set p?za g:ven a speci,~e6 tentaur levet, this coamand”.,
/20%+"1s used tc create a beqnéary fren'the gridded data™)

writetbs,S53) .

format(/Sx,"cursor’ ;Qx"thls command 9ernvtt the entry of a boundary”™,
/20x,"from the graphves tersrna( by means of the cursor.,”)

arite(6,54)

format(/Sxs,"combine” :&;'“thws command .peraits the creation of a neu P

C23
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/20x,"boundary from the togical combimation of two selected”,
/20x,"bgoundaries.”)
write(6,55)
55 format(/S3,"display”,3x,"this command permits the display of a selected”,
/20x,"boundary with a shading of the area to be included.™)
write(6,56)
56 format(/Sxs"reverse”,8x,"this command permits the reversal of the”,
/20x,"inclusion and the exclusion regions.™)
write(6,58)

58 format(/Sx,"quit”,11x,"this connand terminates the boundary manipulatiaon”,
/20x,"and display procedures.") -
writel(b,59)
59 format(/Sx,"Note that any of these commands may be executed by entering”,

/Sxs"0only the first four characters of the command.”™/)
call prompt ("WHEN READY TO PROCEED, ENTER CARRIAGE RETURN! ",46)
read(5,7101) itest .

100 call newpag P P N
calli anmode ) : o
call prompt("ENTER BOUNDARY COMMAND:.'",24)
read(5,101) komand S

101 format(2as) . ) - i
do 110 i=1,10 G L
igo z . ST it P e

110 if(komand .eq. icom(i)3- go to 120
go to 100 S R

120/ if(igo .eq. 1} go to 1600 . o

) if(igo .egs 10) go te 150 " ... v.°

ierr=1 e f"l,'~ 77
writel(6,101%1) i e e
call prompt(™DEFINE aounsanv ﬁ:x»z ¢¢231a
read(5,166%) flte? :
if(fileleeqs™ ™% go to. 1$G»~r~
if(filel.eq."input™) go to: 148

call gridinSname(fitetd.. i o
if(iwind .eqe ¥} calt wtndcusutndsv
3o to 150 R P 3 i
140 write(6,101) ) £ :
writelb,141) <
141 format(™ AT THE FOLLGN!N&~PR¢H#?$: EMTE& THE RININUH"/

" AND THE MAXIMUM X.?fﬁ&ﬁ!ﬁfﬁh?i& FOR USE IN"/
™ DEFINING THE PKQT Ulﬂ&@ifﬁeﬂQfﬁi BOUNDARY™/
- uLSLAr.") : : Tl
call oell AR i
call anmode -~ )
call prompt (™XMIN: ",6)
read(5,142) xmin
142 formatt(v) 3 -
call bpell
call anmode
call prompt(¥XMAX: ",8)
read{5%,142) xmax
- catl bell
catl ansode - .
call prouﬁt('YK}M' ".6)
read(5,142) ymin
call bett
catl anmode -
call prompt("YMAX: “,6)
read(5,142) ymax
xcorn(1) = xmin

C2h



xcorn(2) = xmax

xcorn(3) = xmax

xcorn(4) = xain

yecorn(1) = ymin

ycorn(2) =" ymin

ycorn(3) = ymax

ycorn(4) = ymax
150 3o to (1000,2000,3000,4000,5000,6000,7000,8000,9000,9999),ig0
1000 call grigin

is = 2

call windowSunwind
call conchn(is)

1530 catt complt(is)
do 1520 i=1,15
1520 kap(iris) = "* " <

call newpag
call anmode

1521 format(/" DO YOU WESH TQ SAVE YHIS SOUNDARY FILE?")
write(6,1521) . . ‘

1600 call prompt(”(yes or no)~ "s13)
read(5,101) itest ; .
if(itest .ne. "yes” .and. -itest .ne. "no®™) go to 1600
if(itest ,eg. "no™) go ta 100 -
filnm3=" " : -
call chninsSchaout(is) :

30 to 100
2000 is = 2

call create(is) KRR

o to 1500 * ’
3000 write(6,101)

call prompt (“NAME OF aauubxav EILE no. T’ 229
read{5.,1661) filel

1661 format(ad)
writel(6,101)
call prompt("™NAME OF SOUNDARY FLL€ MO. 2z ",29)
reaa€5,1661) file2
is = 1
tsn = 2 : R i
call scrinCissfilet,fiteZs$3300) .
call chnanSf)lezn(ts'f}te151erﬁ¥

filnml = fitel

filnme = fileZ. o T ; i
jecodelfilet 101} kep&bu1sw}¢bur ?»tsnx er
decode(file2, 101 . kapti3,isnishaptidsisnk
decode(filel,101) kap{Ssisrokap(7eis) R
decode(file2,101y ~kap(13,is) kapllbris). )
call chain(zmins,xmansysinsymax) -
call scr$n$scrout(\s}

3300 catl logic(is)
decode(filnm3,10%] kznf?»»s};kaptzrrs)
decodelfilna3,101T) kapllsisnl,kap(2,isn). CE
ifé¢filnm3 .ne., " ™) ca&L.eﬁﬂjnschnqut(isn)’“;ﬂ'

i Ty

“ E CoL

go to 100
4000 is = 2 )
4100 write(6,101) .

call chnin(issierr)

if({ierr .ge. 2) go to 100

call crtbeg(xminsxmaxesymin,ymaxk
call pltchn(is)

025



5000

6000
7000
8000

9090
9999

call shade(is)

call movabs(1,3100/(3=itek)**2)
call anmode

read(5,101) itest

3o to 100

is = 2

call chnin(iss,tere)

ipar(is) = 1 = ipar(is)

call crthbegi(xminsxmax,ymin,ymax)
call pltchntis)

call shade(is)

call movabs(1,3100/(3~-itek)*%x2)
catll anmode

read(5,101) itest

30 to 100

call windgow

go to 100

call windowSunwind

go to 103 .

go to 100 o

3o to 100

return

ena
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caloeg,. fortran N L 01/30/80 0923.8rew 21/30/80

subroutine calbeg

This subroutine was writtem and programmed.by
Ao C..0Lson .
for use in the GARNET interactive graphics. system.
GARNET was developed to gerform resource mapping .
and resource estimationg for the NATIONAL COAL
RESOURCES DATA SYSTEM, -

4

double precision f¥lnam

common /g3raphc/ xming | L0 yming, _ zmin,
2grid(65000), xmaxs, ymax, C L zmaxs
istat(650003, nxs i nys . nZe
x{16000), axgds 7T Y nygde I ncells
¥y(16000) ., detard, .7 .ligrid, icetl,
intos zint, T zlevets Level,
noolds Lpiq:: S ¢asﬂ&; perangs
tevain, : SRR X2 ¢ 8 T iswils
ndi g, iswbs’ isus

cammon /corner/ ycorn&&)

comman /ffactor/ s

timensian 40Q0§t!€5)

character+é ktext (10}

ndig
lines =
catl nrolpaé“NAnE GF
read(5,1001) fitnam:
if(filnam .eqge ™

format(ad)
do § #=1,10-

format(10aé)
xline = Limes -
xrang =
yrang =
itf(fact le. O,
ntimes = 1,
ifintimes «le.
fact = tact‘.S
30 to 12

call plot(yrang*f&et;e.az}

catl ntot(yrangtf&ctaxrangtfact421<§_j .-

call plot(O.rxrang*facts2) = _‘<M;

catl plot(0.,0.02) = SEU

catl plot(Cycornd{é)~ ynxn)'wactrtxnax—tcorntk))ofactaS)
do 20 i=1,4 ;

0911.



catl plot((y:orn(v)-yltn}#fact:(x-ax-x:orn(:))tfactoZ)
Q continue

THE FOLLOWING PLOT COMMANDS ARE USEDR TO DRAW THE "GARNET"
LOGO AND TO WRITE QUT THE TLTLE OF THE PLOT AND LINES OF
DESCRIPTIVE TEXT ACCOHPAN¥ING THE PLOT.

OO0 00 0N

xmid = JS5w{xmin + x-ax)ﬁfact
call plot(=,75,xmid+4,575,3)
call plot{~o?25,xmid=4,575,2)
call plot(=2.35~xtine* 3, xmid=é, 575:2) B
call plot(~=2,35-xlinex 3 xmid+s, 575:2)
call plot(=,75,xmid+4, S?SIZ)
call newpen(3).
call plot(=1, Snx&td*? &&5:33 »
call plot(~1.815,amid+1,2652> B
call plot¢=1,815sxmid~¥, 26,27 T o Tk
call plot(=1,5,xmid=~1,885,23 " " =
call plot(-1, 185':-ié-f526o2)«‘"’ B
call plot(=1, 185:xqu¢1 26,2¥
call ploté-1.5.,xmid¥1,805,2) - S o
call symbol{-1.458,xmid+. 945;.32:1090:-90.;6)
call plotf{=1,5,xmid*?,88:3) .~
call plot(-1 prl!d 2. 5502)
catl newpentt) - | = v
call plot(-.&?.xnid—? 26;2)"
call newpen(Z).. :
call plot(- f¢11'xnr 7
call plotl=,87,xmid~ 26;3
call newpenit)
calt plo:@-.&?»xt
call
caltl
call
call neupenétk
call plot(=1,.5+%
calt newpen(2). "
call ploti{=1y5sxmi :
call plot(~- i.Sx&&iéf :
catl neuncaii) )
catt
cati
call ptot(=¥,
call ptot(=2,13
calt newpent?t
call plot(=Z.43x
callt neuaeﬂ£2¥1
catt plat(-?.%?:nn;
calli plot(=2.%
call newpen{t
calt ptot{~1, Srini
catl newpenta)
hline = A
neight =
sumlin =
do 60 131»L1nesy 5
suslin = sumlin ﬁtint v
do SO . j=1.10 . . ECIO
50 ktext()) =z 1text(to)) - ' ;
call symbol(-2, $5~sw-ttn,x.id§b 2; LT
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heightsxtexts~90.,40)
if(i .eq. 3) hline =.20
if(i .ne. 2) go to 60
catl newpea(1) \ N
height = .15 ‘ ' ‘

40 cont inue O
return ) o
entry calpltixxeyyrip) E
ipp = ape -
caltl plot{(yy~ ynxn)*fact»(xnax-xx)*fac:rrpp)
xsav 2 xx
ysav F Yy
icount = O . .
ipp s 2 et N
dq = 0. e
returem o B ¢

entry calnun(xx:yyrhpfpnnalf;ndee¥ w2
catl nuuber((yy-yntn)*fact.(xuax—x:)*faet:&;fpn;S? 296*alf 90.r,ndec)

return ) i
entry ca(csh(xx:yg) i
at = dasbl
dx T XX = wsav
dy = yy-T ¥S3AV Ta 4
dr = sqrtcéx*tz + dy**?) Lo
xq = xsav * dgxdx/de . D
Yq = ysaw ¥ dq*dyldr
dx =  dlwedxtdr
dy = ‘di*dyldr

100 continue ;
dt =

iftdt .3t. cwfw )
call nLot((rqbrc;n)ffagt
xq . = xg ¥ dn
ye + dy-

200

entry calen& R
call olct(&.oﬁ.ﬁ9999
call associcloser(éér
return Y
end

G283
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cclock.fortran 01/30/80 (923.8rew 01/30/80

subroutine cclock(arearsxsyrn)

This subroutine was written and programaed by

Ae Co Olson
for use in the GARNET interactive graphics system.
GARNET was developed to perform resource mapping
and resource estimations for.the NATIONAL COAL
RESOURCES DATA SYSTEM, ALL rights ané privilege
RESOURCES DATA SYSTEM,
of use belong to the U. S. Geotogrcat Survey.

dimension . x(n), o y(nJ

THIS SUBROUTINE IS DESIGNED ro TEST THE Paxurs-oerxulne A
CLOSED POLYGON TO DETERMINE IF THE ORDER OF THE.VERTFICES
1S CLOCKWISE OR COUNTERCLOCKWISE. IF THE VERTICES ARE IN
A CLOCKWISE ORDERs. THE ARRAYS ARE SHIF.ED to PRQDUCE A
COUNTERCLOCKWISE ORDER. i

THE TECHANIGUE FOR TESTING THE eaast OF.: rui VERT£25$ 15 AS
FOLLOWS. ASSUME THAT A IS K VECTOR CONNECTING ANY PAIR OF
VERTICES (X(I},Y(EX} AND: EXCERT Y, YCI+T)) o WETH THE OLRECFION
TOWARD (XCI+1),YCI#1))a THAY . B IS A»eruse‘ve aﬁ;sosne FROM
(XCL+#1),YC(I+1) TO (xcz*Zlff{rwzl) rn&t

X1 = X(I+F) = XCI¥s

Y1 = Y(E+1) = BlEke

3Xk2 = X(I+2) = KC &Y, ..

0Y2 = Y(I+2) - ¥(I+RF,
AND A = (DX1,B¥T)e -

3 = (OX2sDYZ3a

THE PARALLELOGRAM
 DETERMINED FROM

THEN, IF VECTOR A IS ROTATES INTG us R B
AREA, PAREA , DEFINED BY THE TWO VECTORS
THE MAGNITUDE OF THEIR CROSS Pxonucra
PRODUCT IS POSITIVE IF. VECTON A

INTO VECTOR B » ANB-IT ES NEGATIVE L ,
THE SUM OF THE .CROGSS aaaﬂﬂetsfséﬁxnia BE
CROSSED ONTO THE VECTORS FORMED WITH. gACH 4
SEGMENTS DETERMINES THE TOTAE AREN DERINE EAGH OF THE VECTOR
CROSS PRODUETS. BY-2IVIRING THES TOTAL PARA utﬁeennn AREA BY
TWO, THE TOTAL AREA GF THE POQLYGON IS BETERMINED;

THE SIGN OF THIS SUM_ INDICATES WHETHER. rus~tauwagsaa os Tns
CIRCUMFERENCE OF THE POLYGON I3 CLOCKWESE Of: caunrsncuocxu:se.

g&sl SEGMENT VECTOR
HE SUBSEQUENT

IF THE VALUE OF PAREA L% BOSITIVE. THE. GROER OF THE. VERYECES

IS COUNTERCLOCKWISE AND SONTROL- IS RETURMNED TQ THE CALLING
PROGRAM. IF THE TFOTAL VALUE IS NEGATIVEs THE ORDER IS .CLOGCKWISE
AND THE LJGIC IS ENTERED FOQ REVERSI”& 5,3 ORDER TO A COUNTER-
CLOCKWISE ORDER. ! -

nm1 = n =1

parea = Q.

dx1 = x(1) - xfnl?)
ayt =, ¥y(1} = y(nml}

030 - 032
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. chain, fortran 01/30/80 1110,3rew 01/30/80

subroutine chain(xminsxmaxesyminsymax)

This subroutine was written and programmed by

A. Co Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESQOURCES DATA SYSTEM,

common /switch/

isobssicrtridum3sitek,isdum(6)

common /opouna/ xb (20000,2), yb(20000,2) ., nch(2000,2)
nocn(2) ., kod (2000,2)» ipar(2).,
icnd(2), kap(15,2)» notot(2)
dimension x1(2)., y1(2), x2(2), y2(2)
dimension dist(53), xrsv{SQJ), yrsv(S0)
Tais subroutine searches through the b=array {(is = 2) to
separate those cnains which Lie inside the a-array (is = 1)

soungaries from tnose chains which lie outside the a-array
Jsoundarizs, Then it searches through the a-array to separate
tnose chains lying within the b-array boundaries from those
cnatns lying outside of the b-array boundaries.

is tnhe chains are separated
15 3ssigned 3 code value (kod)

if the i-th c¢chain of tne a-array
o-zoundarys, then
if tne x=tn chain of the o-array
a=-goundary, then
i=-th chain of the a-array
o-boundary, then

if the

into subchains,
so that:

each subchain

is contained witnin the

kod(i,1) = 1

is contained within tne

kod(k,2) = 2

is outsige of the

kod(i,1) = 3

if tne x=-th chain of the b=-array is outside of the

a=-boundary, then

Als3,

kocd(k,2) = 4

nch(ksis) gives the number of points contained

chain of the
noch{is)

the is=th array
ipar(is) sets tne parity for
tne is=-th boundary.
nptot(is)
is-tn boundary
icnd(is) = 7, contours outside
= 1, contours outside
= 2, contours outside
first, divide the D-array (is = 2)
that lie eitne~ inside, or outside,

033

is=th array
gives the total number of chains contained in

of the boundary
of the boundary
of tne boundary

poundaries into
of the a~array

in the x=-tn

will pe
Wwill be
will pe

inclusion or exclusion witn the

is the total number of points used to define the

olankea
dashea
soligd

subchains

baundary

1105
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tol .0C000S*sqrt((xmax=xmin)**2 + (ymax-ymin)*x»2)

uu

is 1
icrt = 1
call crtoeg(xminsxmaxsyminyymax)
icrt = O

catl czixis(O)

Then shift all of the points in the arrays to

oe subdivided into chains so that they occupy the
highest ingexea portion of the array, Leaving the
lowest indexed portion of the array availapole for
storage of the sucdivided chains,

call snift(is)
nci = noch(is)
iref = 2000 - nci

Shift the values giving the number of points of

each chain into tne highest indexed portion of the
nch-arrays, teaving the lowest indexed portion of the
array available for storing tne numoer of points in
2ach of the subdivided chains.,

do 110 i=1,nci

idx = jref + i
nch(idxsis) = nch(iris)
nch(isis) = 0

ich indexes the subchain that is currently opeing
created.

n3uk  counts *he numpoec of points pbeing stored
in the ich-th subchain.

not  counts the total number of points being storea
in the new subchain arrays.

isn indexes the other boundary array from
tnat indexed By is.

joto indexes the first point of the i-th chain
in the is-th array.

jotol indexes the second point of the i~th chain
in the is=tn array.

jptl indexes the tast point of the i-th chain
in the is=tn array.

ich = 3

npt = 0

isn = 3 = is

jpth = 20001 - nptot(is)

call slice(xminsxmax,isn)

Scan througn each chain (indexed by 1 ) in the is-th array,
first.of all determining if the first point of that chain is
inside of, or outside of, the isn-th boundary set. Then fingd
all of the intersections of that chain with the isn-th set

to create 3 set of suochains for the is-th boundary set.

03!
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Assign the appropriate value of kod to each subchain,

do 600 i=1,nci
iflnch(i+irefris) Jlt, 0) go to 601

isav = i

jotl =  jpto + nchli+iref,is) - 1

jptbl = ;ptbh + 1

dx = xd(jptbl,15) = xb(jptosris)

dy = yb(jptblris) = yb(jptbsris)

del = sqrt(dxa«2 + dyx*?2)

if{zel .le. 0.) go to 600 .
xm = xb(jptbris) + tol*ax/del

ym = yb(jptbsis) + tolxay/ael

If the ooint, (xmsym), is above the yamin value and between
the =xmin and the xmax values for the frames skip to the
togic for determining if the point is inside of, or outside of.,
the gouncary set,

if((xmin=xm)*(xm=xmax) .ge. 0. .and. ym .ge. ymin) go to 160

Otherwises search through the chain until a point is found
that Llies witnin the frame.

x L = xm

yt = ym

jna =  jpto

ynd = jnd + 1
if{jna .gt. jptl) go to 600
x f = xi

y f = vyl

xL = xb{(jndsis)
yl = yb(jndsis)
xm = xf

ym = yf

if the first point of the line segment does nat lie above the
ymin valuye, recompute a new value for (xf,yf), determined
from tne intersection of the [(xf,yf),(xl,yl)]l Line segment
Wwith the horizontat Line through ymin .

if(ym .38, ymin) go to 150
if((yf-ymin)*x{ymin=-yl) .lt, 0.) go to 130

ym ymin

xm xU + (ym = yl)*s(xf - xU)/(yf = yU)

If the first point of the L{ine segment, or the adjusted point
at the ymin Jintersection, does not Lie within the xmin »
xmax 2soundss recompute a new value for (xmsym), determined
from tne intersection of the [(xmrym)s(xl,yl}] Line segment
witn either the xmin » or the =xmax frame side bounds.

ifC(xmin = xm)x{xm - xmax) .ge. 0.) go to 160
test! = (xm = xmin)=x{(xmin ~ xU)

test? = (xm = xmax)*{(xmax - xl)

if(test! Jlt. Q. Jand. test2 .lt. Q) go to 130
if{xm .3te xmax) Xm = xmax

iflxm Jlt, xmin) xm = xmin

ym = oyl + (xm = x)*(yf = yl)/(xf = xU)
call insidesinslic{(isnsinoutsxm,ym)

(o)
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ich = dich + 1
kod(ichs,is8)= S5 - isn = 2*xinout

Append the first point of the the subchain to the front end
of the boundary arrays, initialize the subchain point count,
nsub + and increment the total point count, npt .

nsub = 1
x1(1) = xb(jptbsis)
y1(1) = yb(jptos,is)

call movea(x1(1),yi1(1))
npt = npt + 1
xpl{nptseisd= x1(1)
yb(npts,is)= y1(1)

call movea(x1(1),y1(1))
do S0C j)=jptbl,jptl
test? = 10.

test?2 = 10.

Scan througn each line segment in the i-th chain of the
is-th array and test to see if the line segment intersects
with a chain from the isn-th boundary array. If there is
an intersection, suddivide the chain from the is-th array
at tne intersection point and then change the kod value
for the subseguent subchain,

The first end point of each Line segment from the is-th
array is stored 1n (x1(1),y1(1)) and the second end point
is stored in (x1(2),y1(2)), They are transmitted through
the calling sequence to subroutine bndin2 to determine if
that Line segment intersects with a line segment from the
other boundary array.

x1(2) = xp(jsis)
y1(2) = yo(jris) .
call ondin2(xl,yl,xrsveyrsvsonintrsisns)riptl)

Finishead searching for an intersection with a Line segment
of the isn-th boundary array.

if(nint .le. 0) go to 490

At least one intersection point (xrsv.yrsv) has been found for
the j-th Lline segment of the i-th chain from the is=-th array.
The intersection points are sorted in the order of their
distance from the first point (x1(1),y1(1)) of the (ine segment.
Then each intersection point is appended into the low index
portion of the is=tn array and a new kod value is assigned

to note that the chain has crossed a boundary belonging to the
isn=th arraye

do 410 n=1,nint .

dist(n) = ggrt{lxrsvin)=x1¢1))**2 + (yrsv(n)=yl(1))**x2)
if{nint .ge. 2) call tsort(dist,xrsvsyrsvsnint)

nn = nint

nint = 0

do 420 n=1,nn

if(dist(n) .le, 0.) go to 420

if(nint .eq. 0) go to 415

if(abs(gdist(n)=dist(n=1)) ,le. 0.) go to 420

(o)
(98)
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Fini

nint nint + 1
xrsvinint) xrsvin)
yrsvi(nint)= yrsvi(n)
continue

if(nint .eq. 2) go ta 490
d0 430 n=1,nint

wn

nsuo = nsuo + 1
npt = npt + 1
xpblnpts,is)= xrsvi(in)
yb(nptsis)= yrsv(n)

if(kadCichsis) ,le. 2) call orawal(xrsvi(n),yrsvi(n))
if{koa(ichsis) .ge. 3) call dashalxrsv(n),yrsvinl,1)
npt = npt + 1

xolnptris)= xrsv(n)

yob(nptsris)= yrsv(n)

nch(ich,is)= nsub

ich = ich + 1

nsub = 1

xp = x1(2)

14°] = y1(2)

if{n .ge. nint) 3o to 460

XD = xrsvin+1)

Yo = yrsvin+1)

p = JS*x(xblnpt,is) + xp)
YD = WS*x(yo(nptsis) + yp)

call insiagesinslic(isns,inoutsxpryp)
xoalich,is)= S = isn = 2+*inout

continue
test? = abs(x1{2)=xrsvinint))
test?2 = abs{y1(2)=yrsvinint))

tf(tast] + test2 .le. tol) go to 495

shed scanning through all chains in the isn-th

arrayze.

Stor2 points from tne higher index portion of the is-tn
array into a subchain of the lowest index portion of the
arrtay. Then process next chain from the is~th array.

Finmi
the

AsSud = nsyp + 1
apt = npt + 1
xo(nptsris)= x1(2)

yo(nptsisd=s y1(2)

if(kod(icnsris) Jles 2) call drawa(x1(2),y1(2))
if(kod(ichsis) .ge. 3) call dasha(x1(2),y1(2),1)
x1(1) = x1(2)

711 = y1(2)

continue

shed scanning all line segments in the ich=-tn chain of
is=-th array.

nch(ichsis)= nsub

if(test? + test2 .gt. tol) go to 600

not = npt = 1

ich = ich = 1

jptd = jptl + 1

noptot(is) = npt

noch(is) = icn

iflis .ne2. 1) g3c to 700
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nochsv = noch(is)

ichsv = ich

if(isav .ge., nci) go to 630

isav = isav + 1

do 620 i=isavence

jptt =  jptb + iabs{nch(i+iref,is)) = 1

do 610 j=jptbsjptl
Tpt = npt + 1
xb(nptsis)= xp{jris)
yo(nptesis)= yol(jris)

ich = dichn + 1
ncn{icheis)= ncn(it+tiref,is)
jeto = jptl + 1
nocn{is) = ich

Next, Jivide tne a=~array (is=1) boundaries into subchains
that (ie either insides or outside, of the b-array boundary.
Return to statement 100 and repeat the logic with is set
to the value 2 .

is = 2
catl czaxis(1)
30 to 100

The information in the arrays describing the a=boundary

15 concatenatea to the arrays describing the b-boundary.
Thus, tne 1nformation for these two boundaries will pe
available fo~ the different Logical combination operations,

call coinline
do 200 i=z1,npt

idx = nptot(l) + i
xbCidxel) = xb(i1s2)
yoliaxe1) = yb(i,2)

a6 700 i=1,ich

idx = nochsv + i
kod{idx,1) kod(i,2)
ncn{idxs1) nch(i,2)

noch (1) noch(2) + nochsv
nptot(1) nptot(2) + nptot(1)
call bell

call movans(1,3100/(itek=3)+x2)
call anmode

read(5,1001) itest

format(ad)

return

end

628
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chnin,fortran 01/30/8C 0923.8rew 01/30/80

subroutine cnnin(issierr?)

This supbroutine was programmed by

Re Jo Smitn
to the specifications of A. C. Olson for use in
the GARNET interactive graphics system, GARNET
was developed to perform resource mapping and
resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /bound/ xp(20000.,2),yb(20000,2),nch(2000+2),n0ch(2),
xk0d(2000,2),ipar(2Ysicnd(2)skap(15.,2) enptot(2)
common /files/ filnml,filnm2.,filnm3,filgrd.filobs
character*8 filesfilnmlisfilnml,filnm3,filgrdsfilobsetilel
icall=1
if(i1call.eqg.1) ierr1=0
if(icall.eq.2) ierr2=0
xap(15,1)z"no"
call prompt("BOUNDARY FILE NAME: ",20)
reag 110,file?
if(file2.eq."none"™) return
if(fitle2.eq."” ".and.filnm3.eq.” ") go to 3321
kap(15,1)=" "
if(icall.eq.1) ierri=1
if(icatll.eq.2) ierr2=Q
if(file2.eq.filnm3) return
if(file2z.eq.” ™) return
fitnm3=file2
30 to 90
entry filein(issfilesierr?)
icatl=2
file2=file
ierr2=1
call assoc(42.file2,"si ")
read(42,200,end=160,err=160) (kap(iris),i=1,15),nptot(is),noch(is)e.
icnd(is),ipar(is)
read(42,210,end=160,err=160) (nch(iris),izt,noch(is))
read(42,220,en0=160,errz160) {(kod(iris)si=Trnoch(is))
read(42,230,end=160,err=160) (xD(isris)eyb(isris)si=lsnptot(is))
call closer(42)
if(kap(lsis).ne.” *) return
if(icall.eq.1) ierr1=2
if(icalleegel) ierr2=2
call complt(is)
call newpag
write(6,1001)
format(/" THE RAW BO0UNDARY FILE JusT"/
" DISPLAYED W#AS NOT LOWER"/
" COMPLETE, IT HAS BEEN"/
" COMPLETED.™)
go to 130

028
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entry cnnout(is)
if(filnm3.ne.” ") go to 120

107 call prompt("NAME OF OQUTPUT BOUNDARY FLILE: ",30)
reaag 112, filnm3

112 format(a3)
decode(filnm3,115) kap(l,is),kap(2,is)

115 format(2ad)

129 call assoc(41,tilnm3,"so ")

if(ienalis) .ne. 2 .and. icnd(is) .ne. 3) icnalis) = 1
write(41,200) (kaoli,is)ri=1,15)enptot(is),nocn(1s),
icnd(1s) ,ipar(is)

write(s1,210) (nch(isis),i=1,noch(is))

irite(41,220) (kod(i,is),i=tsnoch(is))

write(41,230) (xo(isis)syb(isris)sist,nptot{is))

call closer(41)

return
160 print 250,fitle
call closer(42)
go to 3321
2090 format(15a4,415)
210 format(16i5)
220 format(30i1)
230 format(3f10,4)
250 format("™ FILE ",a8," IS NOT A PROPER BOUNDARY FILE™)
end

G40
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subroutine circle(xsyristate)

This subroutine was written and programmed by

As C. Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL C(OAL
RESOURCES DATA SYSTEM,

dimension ix(12), ty(12)

data Ixeiy/=3s=9,=12s=12+=9¢=3+3+9¢12,12+%9+3+12+,9+3,~3+
~Ps=12+=12s=9+s~3,349,12/

call czaxis(1)

call movea(xr,y)

call movrel(24,0)

do 100 i=1,12

call drarel (ix(ideiy(i))

call movrel(=24,0)

if(istate .eq. 0) return

call movrel(36,36)

call drwrel(~72,~72)

call movrel(0,72)

call arwrel(72,-72)

calt movrel (=36,36)

return

end

0911



O O 0000000

103

200

cirint.fortran 31/30/80

subroutine cirint(x1,yl,x2,y2,3+0s0,x81,ys1,x82,ys2+1n01¢)

This subroutine was written and programmed by

A, L. Olsaon
for use in the GARNET interactive grapnics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

if({x1 = x2)*+«2 .le., 0.) go to 100

stooe = (y2 = y1)/(x2 = x1)
s2p1 = s(opex*2 + 1,

3 = slope*x1 - y1 + b
radend = slplrxr*x2 = (q = sioperxa)wx2
if(radcnd .le., 0.) go to 200
raot = sqgrt(radcnd)

3dum = a + slopexg

xs1 = (agum - root)/s2p?
ysh = y1 + slopex(xsl - x1)
xs2 =  (adum + root)/s2pt
vs2 = yl1 + stopex(xs2 ~ x1)
int = 1

return

entry vicir(xl,ylsx2s,y2,as0sr,xsl,yst,xs2,ys2s1nt)
radend = ra*2 - (x1 = a)*«?
if(radend Jle. 3.) go to 200

xs1 = x1

xs?2 = x2

root = sqrt(radcnd)

ysl = p - sgrtlradcnd)

ys = b + sqrt{radcna)

int = 1

return

int = 0

return

end

3923.8rew 31/30/80
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suoroutine cirobs(xxl,xx2s,radrel,*)

This subroutine «as written and programmed by

A. C. Olson
for use in the GARNET interactive graphics system,
GARNET was developeu to perform resource mapping
and resource estimations for the NATIONAL COAL
RESQURCES DATA SYSTEM,

common /surfac/ xob(15C60)» yob(1500) .,
2t (1500) ., zob(1500) . resiagu(1500) .,
m, n, ne»
perd, resume ntce
npc . msqes msqgl.
msq3, nsQb. sig

common /3raphc/ xming yming zming
z3r1d(465000), =xmax., ym3axs Zmaxs
istat(650002, nx. nys nz,
x (16000, nxgd, nygd, ncell,
y(16000) ., delgrd, igride icelles
intoe zinte, zlevel, Level,
noold., Lptotes dashies pcrangs
levming, Levmax., ifit, iswls,
1Swle isw3s iswhs - isws

common /coos/ xp(200) ., yp(200) ., nob

nobo = §

xbeg = xx1' ~ radrel

xend = xx2 + radrel

ao 100 i=1,np

if({xbe3g = xob(i))x{xo0n(i) -~ xend) .lt. O0.) go to 100

nob 2 nob + 1

xp{nob) = xob(i)

yp{nob) = yob(i)

continye

if{nob .eq. 3> returni

return

entry ciry(yylsyy2oradrel,*)

yoeg = yyl ~ radrel

yena = yy2 + radrel

do 200 i=1,no0b
if((ybeg - yp(id)*{yp(i) ~ yend) .gt. 0.) return
continue

returnl

entry cirtst{xts,ytodminsxxminsyyminsradrels,*)

damin = 2.,*radrel

kmin = 0

do 300 k=1s,no0

dist = sqrt(ixplk) =~ xt)**x2 + (yp(k) = yt)**2)
1f(dist .ge., dmin) go to 300

kmin = Kk

dmin = gist

042

091



300

continue
1f(kmin
xxmin
yymin
return
endg

W

te. Q) return 1
xpl{kmin)
yp(kmin)

=

1
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subroutine clevel

C ]

c

[ This subroutine w~as written and programmed by

¢ A, C. Olson

c for use in the GARNET interactive graphics system,

c GARNET was developed to perform resource mapping

c and resource estimations for the NATIONAL COAL

¢ RESOURCES DATA SYSTEM,

[

c

common /index/ nx1, nx2, nyl, ny2,
nxgms Nnygms xorigs yorig
common /graphe/ xmin, ymin, zming,

2gr1a0(65000), =xmax, ymax, Zmaxs
istat(65000), nxs ny., nzes
x€(160C0), nxgd, nygds, ncell,
y(160Q3) ., delgrd, igrides icells
into, zint, zlevel, levels
nbolds lolot, dashli» pcrangs
levmin, Levmax, ifit, kset,
naig. ktour, ismth, ient

c

R R R R R R R R R R R R R R R T R R AR R R R
¢ FIND STARTING CONTCURS ALONG LEFT EDGE

R R R R R R R R R R Y 2 2 2R 2 R R S T R R 2 2
4

klose = 0
do 130 i=nytl,nygm
iceld = (nx1 = 1)*nygd + 1

if(istat(icell) .gt. 0) go to 100

igrid = (nx1 = 1)*ny + 3
21 = zgrid(igrid) - z2level
22 = zlevel =~ zgrid(igrid+1)

if(z1*z22 .lt, Jd.) go to 100
ifCans(z1) .le. 0,) go to 100

into E
istat{iceli) = 4+*into
x (1) = xorig
gqiy = i = nyl
3inc = .5
iflabs(z1+227 .gt. Q) ginc = z1/(z21 + z2)
y (1) = yorig + delgrd*x(giy + ginc)
call patn(klose)
100 continue

c
Ct*i*ﬁit*itt*ikit**ttttt*ittt'ii'*"tt**fittt’*t!tti**t'ﬁi*ﬁﬁﬁtttt*

¢ FIND STARTING CONTQURS ALONG TOP EDGE

ct'ttfttttttt'ﬁtttttﬁtt***ttt*tﬁtiti*tttttﬁt*ttt'*t'*it*tttt***tt**
c

do 200 i=nxl,nxgm

1celt = (i =~ 1)*nygd + nygm

%911,



if(istat(icell) ,gt. Q) go to 20C

igria = (i - 1)*ny + nygm
21 = zgrid(igrid+?) - zlevel
22 = - zlevel = zgrid(igrid+ny+1)

if(z1%*22 Jlt. 0.) go to 200
if(abns(z?) .le. 0,) go to 20C

into = 2
istat(icell) = 4=xinto
qix = i - nx1?

qingc = .5

ifCaos(21+22) .gt. 0.) gqinc = 21/(z21 + z22)

x (1) = xorig + delgrdv(gix + ginc)
qiy = ny2 - ny?
y(1) = yorig + giyrdelgrd
catl path(klose)
200 continue
c

cttt*ﬁtt.t*ttt*iitt*ti'iiiﬁtttit**itiﬁiﬁit*t'it*t**ttﬁtt*tt**t*ttt*?
¢ FIND STARTING CONTOURS ALONG RIGHT EDGE
cﬁﬁtttitﬁ*ti*ﬁt*!*t*ihti*t*i*ﬁtt**tt*tittttﬁ***tt*ﬁﬁ***Q*t**it**tt*
c

do0 300 i=znyl,nygm

icell = nygd*(nxgm = 1) + i .

if(istat(icell) .gt. 0) go to 300

igrid = ny*x(nx2 - 2) + i
z1 = zgrid(igrid+ny+1) - zlevel
z2 = zlevel =~ zgrid(igrid+ny)

if(z1*22 ,lt. 0.) go to 330
if(aps(z1) .le., 0.) go teo 300G

into = 3
istat(icell) = 4*xinto
gix = nx2 - nx?
xC(1) = xorig + gix*delgrd
qiy = i = nyl
jinc = ..5
if(abs{z1+22) .gt. 0.) gqinec = 22/(21 + 22)
y(1) = yorig + delgrax(gqiy + qinc)
call patniklose)
300 continue

¢
cttti*iﬁtt'kttttitti*t*tttt*!tittﬁt*tttffktttttttttt***tt*t*t*ttttt
[4 FIND STARTING CONTOURS ALONG BOTTOM EDGE
Chxkodkxrhkhkhix kbbb rbrerrdrbbbxhbrh bbbt bbb bbb drdbbvdn
[

do0 400 i=nx1,nxgm

icell = (i = 1)*nygd + ny1

if(istat(icell) .gte 0) go to 400

igrid = (i = 1)*ny + nyl
z1 = zgrid(igrid+ny) - zlevel
22 = zlevel - zgrid(igrid)

if(z1*22 .it. 0.) go to 400
ifCabs(z1) .le. 0,) go to 400

into = 4

istat(icell) = 4=2into

qix = i = nx1

qinc = L5

1f(abs(z1+2z2) .gte 0.) ginc = z2/Cz1 + 229
x (1) = xorig + gelgrd+*(gix + ginc)

y(1) = yorig

call patn{klocse)



400 continue
[
c**tt*tt*i***tt*tttt***t*!‘*ﬁfitti*!‘Q*t*t!tttii*‘ﬁ*ﬁt******tt**i*ﬁt**
[+ FIND STARTING POINTS FOR CLOSED CONTOQOURS
(A2 A RS RS EREE LR EEEERERIEEREEESEE RSl ARl RRRRlRRRRRRE]
4

klose = 1

do 600 i=nxt,nagm

30 600 j=nyl,nygm

icetl = (i = 1)*nygd + j

if(istat(icell) .gt. 0) go to 690

iyrid (i = 1)eny + j

qiy mod{(igrid=-t,ny) = nyl1 + 1

qix = igrid/ny - nx1 + 1

wou

z1 = zgrid(igrid+?) = zlevel
22 = zlevel = zgrid(igrideny+1)
if(z1%22 .le. 0.) go to 500
into = 2
istat(icell) = 4=*into
Jinc = .5
iflabs(z1+22) .gt. 0.) qinc = z1/(z21 + 22)
x (1) = xorig + delgrd*(gix + ginc)
y (1) = yorig + delgrdx(qiy + 1.)
calt path(klose)
30 to 600

SCO if(i .eq. nzgm) go ta 60C
21 2grid(igrid+ny+1) =~ zlevel

()

22 zlevel = zgrid(igrid+ny)
if(z1+22 .le. 0.} go to 600
x(1) = xorig + delgra*(gix + 1.)
qinc = .5
1f(abs(z1+22) .3gt. 0.) gqginc = z2/(z1 + z2)
y{1) = yorig + delgrd*(qiy + qinc)
call path(klose)
600 continue )
return
eny
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subroutine coinline

This subroutine was «ritten and programmed by

A. C. Otson
for use in the GARNET interactive*graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL (OAL
RESOURCES DATA SYSTEM,

common /corner/ xcorn(4), ycorn(é4)

common /oound/ xb6(20000,2) ., yb(20000,2), nch(2000,2) .,
nach(2). kod(2C00,2), ipar(2),
icnd(2)., kap(15,2), notot(2)

This routine is designeo to compare each chain in the first boundary
array, «ith all of the chains in the second boundary array. If a
¢hain in the second boundary array is found which is iagentical to 3
chain of the first boundary arrays, the kod value for the chain
from the second array is changed to 5 . if both boundary regions
lie on the same side of the boundary chain, or else the value

is changea to 6, if the two boundary regions lLie on opposite sides
of the chain, The &kod value for tne chain from the first

boundary array is reset to 0O since that chain is a duplicate

d0es not need to be used.

tol = sqrt{ixcorn(1)=xcorn{(3))**2 + (ycorn(1)=ycorn(3)) x+«2)
tol = ,L,00005*tol

nct = noch(1) -

nc? = noch(2) .

jb1 = 0

d0 300 i=1,nct

if(nch(is,1) .lt. Q) go to 300
nchi nch(i,1) ’

jo?2 = d

do 200 k=1s,nc2

ifCneh(xs2) JLt. 3) go to 200
if(nchi .ne., nch(ks2)) go to 200
40 120 j=1,ncni

test! = xp(jpl+j,1) = xb(jb2+j,2)

test2 = yb(jol+jr1) = yb(jh2+je2)
if{sqrt(testl**2 + testl2++2) ,gt. tol) go to 200
kad(i.1) ]

ja jo2 + 2

dx xp()gese2) = xb{jg=1,2)

wow R B RN

1y ¥yb(jgq.2) = yo(ja=1,2)

xc «Se(xb(jge2) + xb(jg=1,2))
yc «Serlyb{(jqs2) + yb(ja=1,2))
jel sgrt(dx**2 + dy*x*2)

if(del .le. C4) go to 180

x1 = xt - 2.+«tolxdy/del

y? = y¢c + 2.*xtol+~dx/cel

0L3

3929,



290
3090

call inside(l,inrl,x1,y1)
if(inr!l .eq. 1) go to 140

call insice(2,inrl,x1,y1)

x1 .2 xc + 2.xtolxdy/ael
y1 = yc = 2.%tolxdx/del
call inside(l,inr2,x1,y1)
itf(inr2 ,eq. 1) go to 160

call insice(2,inr2,x1,y1)

kod(ks2) = 4 + inrl + inr2

3o to 200

if(jq «3e. jb2 + nch(k,2)) go to 200
ja = Jgq *+ 1

30 to 1290

jo?2 = jB2 *+ nch(k.,2)

jb1 = jbl + nchi

return

end
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comalt,. fortran

subroutine coamplt(is)

This subroutine was written and programmed DYy
A. C, Olson
for use in the GARNET

01/30/80

interactive graphics system,

SARNET was developed to perform resource mapping
and resource estimations for tne NATIONAL
RESOQURCES DATA SYSTEM.

common /switch/
common /complete/
cammon /3raphc/

2grid(65000),
istat(465C00),
x(16000) .,

y (16000,
intos

noold.,
levming

ndize

common /corner/
common /bouna/

common /files/

character*8

dimension

13005,
icomp
xming
XMmaxe

nxs

nxgde
jelgra,
zint,
Lplot,
Levmax,
ktour,
xcorn(4),
xb(20000,2) .,
noch(2),
iend(2).,
fitlnm?,
filgrd.,
filnmil,
filgrd,
xbel (20) .,
ybel (203,

COAL

icrtsidumSesiteksisaum(b)

ymine

ymaxe

Nyes

nygd.

igrid,
zZlevel,
dashl,

ifits,

ismthe
ycorn(4)
yn(20000.,2),
kod(2000.,2),
kap(15,2),
filnmz.,
filobs,
filnm2,
filobs,
x1(2),
x2(2),

Establish the corner points for the lower map edge.
grid file is not used to define the corner pointsy
values that have been specified

xXmax o»

xmin » and ymin
as oqrampted

input will be used.

2ming
2maxs
n2e
ncelles
icell,
levels
pcranges
ksets
ient

nch(2000,2).
ipar(2)es
nptot(2)
filnm3,

filnm3,
file
y1(2),
y2(2)

If a

Jdxsgrt({(xmax=xmin)**2 + (ymax=ymin)+x2)

sqrt((xcorn(id=xl)+*+2 + (ycorn(i)=yl)*%2)

sgrt((xcorn{(id=xr)*%x2 + (ycorn{i)=yr)««2)

icomp =

tol =

x L = xmin

yl = ymin

xr = xmax

yr = yain

40 20 i=1.,4

test =

if(test +.gt. tol) go to 10
x L =  xcorn(i)

y L =z yecorn(i)

go to 20

test =

if(test .gt, tol) 3o to 20
xr = xcorn(i)

D
(s

o

0923.8rew 01/30/80
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yr = ycorn(i)
continue

Plot the poundary contained in the raw data file.
ne = noch(is)

if(icrt .eqe 1) 30 to 40
call crtoeg(xminsxmax,yminsymaxs,itek)

it = 0

do 30 i=%,n¢

jo = jtL + 1

}RS = jL + acnliris)
call movea(xb(josis)syn(jbsris))
jb = jo + 1

do 30 j=j)0s,j51
call drawa(xb(jsis)eyb(jris))

Determine the minimum y-value in the yb -array and save it
to use for the y-coordinate of the Line segments in the
created lower doundary.

np = nptotfis)

Determine the parameters for descriping the line pounding
tne lower edye of the map. Initialize the intersection
count, int » to one, and the first x-coordinate for the
boundary interseection set, xbel(1) , at the x=-coordinate
value of the Lower lLeft corner point xl .

dydx = (yr = yl)/{xr = xl)
int = 1

xpel (int) = xl

ybel (int) = yl

Search through the boundary arrays to find those chains with
end points on or below the Line bounding the lower map edge.
Store tnose points in the «xbel =-array, with int providing
a count of the number of lower boundary intersections.

it = 0

do 200 i=1,nc

jo = jL o+ 1

il = jlL + nchliris)

Yy =yl + dydx*{xb(jbsis) = xl)
1f(yp(joris) .gte. Yy) go to 100

int = int + 1

xbel (int) = xb(jbsis)

ybel(int) = yb(jpbsis)

Yy =yl + dydx*(xb(jlsis) = xUl)
if(yo(jlesis) <gte yy) go to 200

int = int + 1 _

xbel (int) = xb(jls,is)

ybel (int) = yb{(jlsis)

continue

if(int .le. 1) go to 400

int = int + 1

xbel (int) = «xr

ybel (int) =yl

After all intersection points have veen cetermined, sort

o
(@ |
=t
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O 000 00 0

o0

1002

1001

the «xbel =~array so that the values occur

order.

call dsort(xbel,ybelsint)

Determine the new chains (linre segments)

Llower map edge,
set. Append their coorcinates to tne
store the number ct points

(two)

(xbereyon)
to the

increment the bpoundary chain parameters,

int 2 int - 1

do 220 i=2,int,2

call movea(xbel(i),ybel(1))
np = np + 1
xol{nps,is) = xpelli)
yo(npsis) =  ypel (i)

call drawa(xbel(i+1),ybel(i+1))
ne = np + 1
xp(nprsis) = xbel(i+1)
yol(npsis) = ybel(i+1)
noch(is) = noch(is) + 1
ne = noch(is)
nch(ncsris)s =2

¢continue

notot(is) = np

Use the cursor to

in resource evaluation and mapping,
tested and the vatue of ipar

catl bell

identify the region of

The

in ascending

lying along the

nch =arraye
noch and

that are neeged to complete the boundary
~arrays

and
nptot

interest for use

input point

is set accordingly.

catltl movabs(1,3100/Citek~3)»%2)
call anmoage

“rite(6,1002)
format ("

"

PLACE THE CURSOR IN THE DESIRED"/

REGION. ENTER AN ""™i""™ TO"/

DESIGNATE THAT REGIOM FOR"/
INCLUSION IN THE RESQURCE™/

CALCULATIONS.")

call stty("~modes",""erklectli_char™)

call veursr(itestsxin,yin)

call stty("~modes”,"erkle“ctli_char™)
if(itest
ipar(is)
call inside(issinouts,xinsyin)
ipar(is)
call shade(is)
call anmode

catl bell

.ne. 105) go to
= 0

= 1 - inout

read(5,1001) itest
format(a4)

return
end

400

{

1S
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suoroutine conchn(is)

This subroutine was written and programmed by
A. C. Olson

for use in the GARNET interactive graphics system.

GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

yni'ﬂr

common /g3raphc/ xmin, Zming,
2grid(65000), xmax., ymax, zZmaxs
istat(65000), nx., ny s nz,
x (16000, nxgds nygd, ncetl,
y(16003) » delgrd, igrid, icell,
intos zinte zlevel, level,
necoldes lolot, dasht, pcrangs
Levmin, Levmax., ifit, kset,
ndige ktour., ismth, icnt
common /bound/ xp(20000.,2), yb (20000,2), nch(2000,2) .,
noch(2), kod(2000,2), ipar(2).,
iend(2) ., kap(15,2), nptot(2)
common /corner/ xcorn(é4) ., ycorn(4)
common /baua/ ibaud
common /factor/ scale
common /switch/ iduml,iduml,idum3,itek.idumSs,idumbé,igum?,idum8,idum%,idumi0

Initialize the parameters for plotting a smoothed boundary
created from the gridded data by means of the contouring
routines,

nbold = 2
level = 1
ismth = 1
scale = 1.
format(20a4)

The
out

following statements set up a scratch file to write
the boundary lLevel chains from subroutine CLEVEL,
call assoc(21,"scratch ","so ")

call prompt ("™ENTER Z-VALUE TO DEFINE BOUNDARY:
read(5,1030,err=40) 2zlevel

format(v)

do 50 i=1,nz

istat(i> = 0

",34)

initialize the Tektronix
the number of grid cells » and the number of significant
in the bounagary label.

Estaolish the plot frame parameters and
routines,
digits

diag = sqrt({xmax=xmin)**2 + (ymax-ymin)*+2)

L]
e
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xminl aminlt(xcorn{1)s,xcorn(2)sxcorn(3)sxcorn(s))

xmax?! = amaxl(xcorn{1),xcorn{2),xcorn(3),xcorn(4))
ymini = aminl(ycorn(1)sycorn(2)sycorn(3)sycorn(s4))
ymax? ‘=z amaxl(ycorn(1)sycorn(2)s,ycorn(3)sycorn(é))
dJelta = ,025xdiag

xm? = xmini - delta

xm2 = xmax! + delta

ym1 = ymint - delta

ym2 = ymax1 + delta

callt initt(ibaua/10)
call crtoeg(xml, xm2,ymlsym,2)

nxgd = nx =1

nygd = ny =1

ncell = nxgd*nygd

ndig = abs(aint(alogll(zlevel) + 1.0

Subroutine CLEVEL creates the boundary level chains
from the set of gridded data. The value of KLOSE

is O 1i1f the chain is open and 1 if the chain is
closed (i.e. a polygon). All chains and polygons for the
specifiea ZLEVEL will be plotted.

ktour = 1
call clevel(klose)
call bell

call movabs(1,3000/(itek=3)%%2)
call anmode
write(6,1005)
format (" WHEN READY TO CONTINUE,"/
* PRESS THE CARRIAGE RETURN.™)
read(5,1301) itest

Clear the screen and initialize the plot parameters., Reassign
the scratch file so tnat the chains and polygons may be read
in, in the same sequence as they were written onto the scratch
file from CLEVEL .

call newpag

call assocScloser(21)

call assoc(22,"scratch ","si ™)
call initt(ibaud/10)

call czaxis(Q)

Read the boundary chain coordinates from the file created
5y the contouring routine and toad them into the is-th
poundary array. Plot these chains again onto the CRT display.

noc indexes and counts the number of chains to
to be stored,

np indexes and counts the total number of points
to be stored.

noc o]

no = 0
read(22,1003,end=300) zlevel,icnt
format(el15.,7,13)

format(3f10.42

noc = noc + 1

n1 = np + 1

()
(On|



no = np + icnt
read(22,1002) (xb(isisdeyb(isis)si=nli,np)
ncnlnoceis) = ic¢cnt

go to 100

300 noch(is) .= noc
nptot(is) = np
call assoc3closer(22)
return
end
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subroutine conin{x,kloser,inout)

This subroutine was written and programmed DYy

A, C, Olson
for use in the GARNET interactive graphics System,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

double precision filnam

common /graphc/ xmin, ymine zmin,
2qrid(6s5000), =xmax., ymaxs Zmax.,
istat(65000), nx. ny.» nz.,
x (160003, nxgd, nygde ncell,
y(16000) ., delgrd., igrids, iceltl,
into, zint, zlevel., level.,
nbold, Lplot, dashl., pcrangs
Levmin, Levmax., ifit, iswls
iswl, isw3, ismthe ient

read(22,1001,end=100) zlevel,icnt,klosesrinout
format(e15.,7,315)

read(22,1002) (x(id,y(idsi=l,icnt)
format(3f10,.3)

return

return 1

entry ciopen N
call prompt("NAME OF CONTOUR INPUT FILE: ",30)
read(5,1003) filnam

format(a8)

call assoc(22,filnam,"si ™)

return

entry ciclos

call assoc$Scloser(22)

return

entry conout(klose,inout)

“write(21,1001) z2level,icnt,klose,inout
write(21,1002) (xCi),y(i)siz=tsicnt)

return

entry coopen

call prompt(“NAME OF CONTOUR OQUTPUT FILE: ",29)
read{(5,1003) filnam

calt assoc(21,filnam,"so ")

return

entry coclos

call assoc$closer(21)

return

end

o)
1
o

0916.



00000006060

O 00 060 0000000060000

1002
100
1003

122

create,fortran 01/30/80 (0923.8rew 01/30/80

sydbroutine create(is)

This subroutine was written and programmed by

for use

A. C.
GARNET

Olson
in tne

interactive graphics system,

GARNET was developed to perform resource mapping
and resource 2stimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /switch/
common /graphc/
2grid(650030),
istat(6500Q).,
x (16000,
y (160002,
intos
noold.,
Ltevmin,
ndig.,
common /corner/
common /baud/
common /factor/
common /oound/

character*d

This subroutine

Xming,
Xmaxos

nxe

nxgde
delgrd,
zinte
tplot,
tevmax.,
Ktour,
xcorn(&),
ioaud
scale
x0(20000,2) .,
noch(2),
iend(2),
file

iduml,idum,idum3,itek,idumé (6)

ymin,
yYmaxo,
ny s
nygde
igride
zlevel,
dashle
ifits,
ismths
ycorn(4)

y5(20000,2),
kod(2000,2).,
kap(15,2).,

zming,
Zmaxs
nze
ncell,
icell,
level,
pcranges
kset,
icnt

nch(2000,2),
ipar(2),
nptot(2)

is designed to permit the entry of boundaries

from the terminal by means of the cursor. It permits the

display of another boundary for reference when creating the

new boundary.

adaressable vertical pixcel range associated with

iscl is used to scale the message lines to suit the
the specified mogel of Tektronix terminal.
lines
printing of message Lines from the top to the
oottom of the scratch area of the .screen,
isn = 3 - is
iscl = (3-itek)*x?
lines = 3100/iscl
format(5a4)
write(6,1003)
format (/" DO YOU

is used to adjust the cursor vertically for the

WISH TO DISPLAY A 3O0UNDARY SET FOR"/

" REFERENCE WHEN CREATING THE NEW BOUNDARY SET?™)

calt prompt("(yes or no):
itest

read(5,10G2)

",13)

057
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if(itest .ne. "yes" .and. itest .ne. "no") go to 120
if(itest .,eq. "no"™) go to 150

c
c If it is desired to display a3 reference boundary to aid in the
4 creation of a set of boundary chains by means of the cursor,
3 the following statements provide for reading in the reference
4 boundary and tnen displaying it on tne CRT display.
4
call chnin(isnsierr)
call crtoeg(xminsxmaxsyminsymax)
call czaxis((C)
call pltchn(isn)
¢
[ 3egin the logic for entry of boundary chains by means
c of the cursor.
c
c noc is used to index and count the total number of
c chains entered.
¢
¢ np is used to index and count the total number of
¢ pcints entered into the boundary chain arrays,
c
150 if(itest .e3. "no") <call crtbeg(xmin,xmaxs,yminsymax)
call czaxis(1)
noc = 0
np = 0
c
c A new baoundary chain is begun.
c
c icnt is used to index and count the total number of
c po0ints enteregd into the noc-th boundary chain,
c
200 noc = noc + 1
ient = 0
c
¢ Continue the entry of points into the noc=-th boundary
c chain,
c
220 icnt = icnt + 1
233 call pell
call anmode
call stty("-modes”,""erklrctl_char™)
call vcursr(itestsxinsyin)
call strty("-modes","erkl,"ctl_char™)
if(itest .ne. 120 .and. itest .ne, 116) g0 to 230
c
c Plot the poundary chain point by point as it is input
4 oy means of the cursor. Then store the input points
c in the boundary array.
c

iflicnt Jle.s 1) call pointa(xin,yin)
if(icnt .gt. 1) call drawal(xinsyin)

np = np + 1

xb(npsris) = xin

yolnpsis) = yin

if(itest .ne. 116) go to 220
nch(nocsisd= icnt

tines = lines ~ 200/iscl

call movabs(lslines)
catl anmoge



write(o,1004)

1004 format(" DO YOU WISH TO CREATE ANY"/
" MORE BOUNDARIES?™)
240 call prompt("(yes or nod: ",13)

read(5,1302) itest

if(itest .ne, "yes"” ,and., itest .,ne, "no") go to 240
if(itest .eq. "vyes™) go to 200

noch{is) =  noc

nptot(is) = np

raturn

eng
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subroutine cross(xxsyy)

c
[ This subroutine 4as written and programmed by
c A. C. Olson
4 for use in the GARNET interactive graphics system,
c GARNET was developed to perform resource mapping
c and resource estimations for the NATIONAL COAL
c RESOURCES DATA SYSTEM,
c
c
common /graphc/ xmins ymin, zmin,
2gri1d(65003), xmax. ymaxe Zmaxs
istat(s500Q), nxa nyes Nz,
x(15000), nxgde nygds. ncell,
y{16000) » Jetlgrd, igrids, icettl,
into, zints zlevel, level,
nbold, Lolot, aashl., pcrangs
(evming, {evmax, ifit, kset,
naiges ktours ismth, iecnt
common /factor/ fact

-
Cﬁ**ﬁ***ttktk*&iittiﬁttt***ﬁl‘*iktt’ttttt*tttttittﬁﬁt'ttttittttt!tti
[4 THIS SUBROUTINE PLOTS A CROSS (A PLUS SIGN) WITH CENTER AT
c COORDINATES X AND Y .
cit*iii*t*‘ﬁtftt#i*tt*tittti*tttt*’iiﬁﬁtiﬁtttt#ttttiiittﬁtﬁtiitiiﬁi!
c

if(fact .le, G.) fact =1,

dxx = ,05/fact

if{lplot lte 1) go to 100

call calpeglcalplt(xx=dxx,yy,3)

call calvegdcalplt(xx+dxxeyy,2)

call calbeg3calplt(xx,yy=dxx,3)

call calbegScalplt(xxsyy+dxxs2)

call calbegScalplt(xxryy,3)
1900 if{tplot .gt. 1) go to 200

call movea(xxs,yy)

call movrel(0,-10)

call drwrel(0,20)

calt movrel(~10,-10)

call drwrel(20,0)

call moveal(xxsryy)
208 return

end

CEQ
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suproutine crtoeg(xminexmaxsyminsymax)

This subroutine was written and programmed by

A, C. Otson
for use in the GARNET interactive graphics systenm,
GARNET was developed to perform resource mapping
and resource estimations for tne NATIONAL COAL
RESOURCES DATA SYSTEM,

commaon /corner/ xcorn(4), ycorn(4)
common /switch/ isobs., icrte iwinde

iter
idum
call
call
call
caltl
ixma
i xmi
iyma
iymi
catl
call
call
call
call
call

m

X
n
X
n

1texs isSe isbe isTs
is8, is9, is10

= 2+itek = 1

= (3 - itek)wx2

term(itermss096/idum)
chrsiz(4)
newpag
logo
4096/idum - 1

976/idum - 1
3120/idum = 1
a )
twindo(ixminsixmaxsiymingiymax)
movabs(ixminsiymind
drwabs(ixmaxs,iymin)
arwans(ixmaxeiymax)
dreabs(ixminesiymax)
drwabs(ixminsiyamin)

wouonon

rangmx = amaxl{(xmax=xmins.ymax-ymin)

x1
x2
y1
y2

LS5*(xmin + xmax = rangmx*1,01)
«S*(xmin + xmax + rangmx*1,01)
«5*(ymin + ymax - rangmx+*1,01)
«5*(ymin + ymax + rangmx+1,01)

catl dwindo(x1,x2,y1s,y22
call movea(xcorn(4),ycaorn(4))
do 100 i=1,4

catl

dasha(xcorn(id,ycorn(i),3)

if(iwind .ne. 1) return
call movea(xmin,ymin)
call dasha(xmax.yminst1)
call dasha(xmax,ymax.1)
call dasha(xmin,ymax.1)
call dasnal(xminsymine.1)
return

end

0920.¢
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suprcutine crtnum(xsysvalesitondrt)

This subroutine was written and programmed by

A, C. Olson
for use in the GARNET interactive graphics system,
GARNET was developea to perform resource mapping
and resource estimations for the NATIONAL C(COAL
RESOURCES DATA SYSTEM,. ALL rights and privilege
of use belong to the U. S. Geological Survey.

dimension 14¢10)» Ld(11)
if(it .gt, 10) return
o 19 i=1,11

La¢i) = 0
npeg = 2
i4(1) = 45

if(val .ge. 0.) nbeg = 1
valp = abs(val)

t3(1) = aintl{valpe(10.%**ndrt) + ,5)
narg = nbheg

io 100 i=2,11

ta(i» = (d(i=1)/710

La¢i=-1) = (d(i=1) = 10+1d(i)

ngiyg = ndig + 1

ifCl40(i) .eq. O3) 3o to 200

k = ndig + 1

do 300 i=1sncig

if(i .ne. ndrt + 1) go to 250

k = k =1

14(k) = 46

x = k =1

if(x +lt. noeg) go to 400
id(k) = Ld(i) + 48

call moveal(xsy)
call anstr(ngig,id)
return

end

0858.9
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subroutine ctour

This subroutine was written and programmed oy

A, C. Olson
for use in the GARNET interactive graphics system.
GARNET was developed to perform resource mapping
ana resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /index/ nx1., nx2, ny 1, ny2.,
nxgms nygme. xXorigs yorig
common /graphc/ xmin, . ymin, zming,
zgrid(s5000), xmaxe ymax., Zmax s
istat(65000), nx. nys nz,
x{16000) ., nxgds, nygd, ncell,
y(16000) ., delgrd, igrides icells
intos, zinte, zlevel, level,
nbold, Lolot., dashi. pcranges
levamin, Levmax, ifit, ksets
ndigs ktour., ismth, icnt
zm = ,S+*(zmax + zmin)
d0 20 i=1sn2z
z2del = amod(zgrid(idszint)

if(zdel .lt. .000%1+zm) 2zgrid(i) = zgrid(i) + .000%1+zm
if(zint-zdel .lt. .0001*zm) 2zgria(i) = 2z2grid(i) = .0001*zm

dzmax = amod{(zmax,zint) '
dzmin = zint = amod(zminszint)

levmax = aint{(zmax = dzmax)/zint + .001)
levmin = aint({zmin + dzmin)/zint + .001)

30 800 lev=levminslevmax
level = lev

do 10 i=nxl,nxgm

doe 10 j=nyls.nygm

ind = {(i=1)*nygd + j
istat(ingd)= 0

zlevel = level

zlevel = zlevel*zint

call clevel

if(kset .gt. Q) catl hachng
continue

return

end

063
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curve,.fortran

suproutine curve(icount)

This suoroutine was written and programmed by

A. C, Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

01/30/80 0923.8rew 01/33/80 0920.¢

common /graphc/ xmineg ymine, zmin,
2grid(s5000), xmax, ymaxe» Zmaxs
istat(A50030)., nxs»s nys nzs,
x(16000) ., nxgd, nygd. ncell,
y (160033, delgrds igrid, icells
into, zint, zlevel., ltevel,
nootd, lplot., dashlis pcrangs
levming, Levmax., ifit, kset,
ndi 3» . iswl, ismth, iswS

common /factor/ fact

common /bound/ xb(20000.,2) , yb(20000,2), nch(2000.,2),

noch(2)., koa(2000.,2), ipar(2).,
iend(2) ., kap(15,2), nptot(2)

dimension tx(2), ty 2) ~

dsum = 0.

dedye = 9,

scale = ,Sxsqrtl{{xmin = xmax)**2 + (ymin = ymax)»*2)

dmods? = 0.

dmoas2 = ,12

test = sqgqrt{(x(1)-x(icount))+*2 + (y(1)=-y(icount))x=»2)

ik = 0

inum = 9

ibrite = Q

ispace = ]

i = 0

rangmx = amax1(xmax = xmin,ymax ymin)

radsv = L,00S5+rangmx*fact

iflndig .le, 0) ndig =1

xdig = naig

radial = ,66*radsvsxdig/fact

reng = ,05*rangmx

x1 = xmin + rrng

x2 =  xmax = rrng

y1 = ymin + rrng

y2 = ymax = rrng

if{mod(level,nbold) ,eq. 0) ibrite = 1

1f(iplot .le. 1 .0or. kset ,lt.

if(ilplot .ge. 1) call newpen(ipbrite+?)

call diine(x(1),y(1),0,d3ashl)
do 230 i=2,icount

tx(1) = (xmin = x(i=1))*{x(i=1) - xmax)

tx(2) = (xmin - x{(i) Y*(x (i)

0C!

- xmax)

0) catl czaxis(ibrite)
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ty (1)
ty(2)

(ymin =
(ymin =

y(i) ey (i)
If neither point of the line segment |
x=range and the y=-range of the frame.,
for normal processing.

y(i=1))*(y(i=1) =

ymax)
=~ ymax)

ies outside of the
proceed to the logic

ifCtx(1) .ge. 0. .and., tx(2) .ge. D. .and.
ty(1) .ge, 0. .and. ty(2) .ge. 0.) go to 40
if(tx(1) ,lte 0. .and. tx(2) .(t., 0. .oOr.
ty(1) Jlt. J. eand, ty(2) ,lt. 0.) go to 200
X = x(i=1)
Yy = y(i=1)
itest = 0
if((xmin - xx)*(xx = xmax) .ge. O.) go to 20
Pf((x(i=1) = xmin)*(xmin = x(i)) .gt. Jo) xx = xmin
if((x(i=1) = xmax)*(xmax = x(i)) .gt. 0.) xx = xmax
Yy = yCi=1) + (y(i) = y(i=1))*{xx = xCi=1))/(x(i) = x(i=1))
if((ymin = yy)*(yy - ymax) .ge. 0.) go to 30
Tf(ly(i=1) = ymin)*«(ymin = y(i)) .gte. O0.) yy = ymin
if((y(i=1) =~ ymax)=(ymax = y(i)) .9t. 0.) yy = ymax
X x = x(i=1) + (x(i) = xCi=1))*xCyy = y(i=1))/(y{(i) = y(i=1))
idrw =  itest
ittt = itest + 1
if(tx(it?1) .ge. 0. oand, ty(it1) .ge. 0.) idrw = 1 =~ jtest

call diine(xx,yysridrwsrsdashlskset)

X X = x(i)

Yy =y

itest = itest + 1

if(itest .le. 1) go to 10

jo to 230

delta = sgrt((x(i) = x(i=1))*%2 + (y(i) = y(i=1))*x*2)
Jsum = dsum + delta

imod2 = amod(dsum,.667)

if(icount .le. 7) go to 110

if(icount .le. 24 .and., ismth .eq. 1) go to 110
if(iobrite ,eq. 3) go to 110

if{(icount =~ i =~ 1)*(i = 2) .le. 0) go to 45
ix1 = x(i=2) = x(i=1)

Iyl = y(i=2) = y(i=1)

dx2 = x(i+1) = x(i)

iy2 = y(it1) =~ y(i)

3z = abs(dxl*dy2 - dx2xdy1)

qnorm? = sqrtl{dx1«*2 + dyls+2)

qnorm2 = sqrt(dx2x*2 + dy2#x=x2)
if{gqnormi*gnorm2 .le. 0.) go to 100

sinth = Jdz/(qnormil*gnorm?2)

if(sinth .gt. «5) go to 100

xtest = (x1 = x(i))x(x(i) = x2)

ytest = (yl = y(id))x(y(i) = y2)

if(xtest ,le, 0. .or., ytest .le. 0.) ga to 100
dedge = Jedge + deita

amog1 = amod(dedges,scale)

if(dmodl .lt. dmods?) inum = 0

dmodst?! = dmod?

if(inum .ne, 0) go to 100

ispace = 0

inum = 1

i = i

call dline(x(id,y(i),1sdashl)



50

80

90
100
110

200

ispace = ispace + 1

dx = x(i+ispace) - x(i)
dy = y(i+ispace) - y(i)
dist = sgrt(dx**2 + gy*+2)
if(aist .lt. radial) go to 50
ifi = i1 + ispace

dx = x(iii) = x(ivi=1)
dy = oy (iii) - y(iii=1)
dr = sqrt{dxx*2 + dyx=*2)
ratio = Q.

ifdar +3t. 0.) ratio = (dist - radial)/dr
X x = x{(iii) - dx*ratio
Yy = y(iti) =~ dy=*ratio
xm = 5% (x(3) + xx)

ym = ,S*x(y(i) + yy)

is = 2

if(kset .3t. 0) <call insidesinslic(issinregsxmsyn)
1f¢icnc(is) .ne., 1 .or. inreg .eg. 1) go to 80
ispace = O -

30 to 100

angle = 1,5708

if(abs(xx=xm) .gt. O0.) angle = atan((yy ~ ym)/(xx -~ xm))
xmm xm - .35+radialxcos(angle)

ymm ym - ,4*radial/xdig

if(lplot Jle., 1) call crtnum(xmmoymmszlievel,2,0)
if(lolot lt, 1) go to 90

xc = radiatx(,334+cos(angle) - .08*sinCangle))
yc = radiat*{(.384+sin(angle) + .08*cos(angle))
catl caloegdcalnum(xm=xcroym=ycs.48*%radsvszlevelrangler=1)
call alinelxx,yysQsdashl)

if(i JLlt, i1 + ispace) go to 200

call aline(x(i)ey(id,1,dashl)

if(dmod2 .3t. dmods2) go to 200

if(abs(test) .ge. .00%1*radsv) go to 200

gelr = dmod? + .,667 - amods?2

if(kset .lt, 0) go to 200

call hachur(xCi)ry(id,x{i~1)ay(i=1)sdelr,ik)

dmods2 = dmod2

return

end
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subroutine Zecomp(asulsnmena)d

COMPUTZS TRIANGULAR MATRICES L AND J AND PERMUTATION
MATRIX P SO THAT Lu = PA, STORES L-I AND U IN UL. "~
ARRAY IPS CONTAINS PERMUTED ROW INDICES.

dimension alna»1), ullna,t, scales(100).,
ips (100)

common /ir/ 1ips

common /iabort/ lost

n = nm

INITIALIZE IPS » UL » AND SCALES.

d0 S5 i=1,n

ips (1) = i

rownrm = 0.

do 2 j=1,n

ulGisj) = alirj)
if(rownrm ~ abs(ul{irjl))) 1,2,2
rownrm = abs{ul(i,j)Y
continue

iflrownrm) 3,4,3
scales(i) = 1,/rownrm
3o to 5

call sing(1)

scales{i) = Q.
continue

GAUSSIAN ELIMINATION WITH PKRTIAL PIVOTING

nmt = n -1

do 17 k=1,na?

big = 0.

do 11 i=xen

ip = ips(i)

size = absullipsk))*scales{ip)
if(size - 0ig) 11,111,190

513 = size

idxoiv = i

continue

if(oig) 13,12,13
cali sing(2)

3o to 17
iflidxpiv = k) 14,15,14
j = ips(k)

ips(k) = ips(idxpiv)
ips(idxpiv) =

kp = ips(k)
pivot = ullkpsk)
kpl = k + 1

do 146 i=kplsn

06G7
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18

19

ip ips(i)

2m -ulCipsk)/pivot
ul(ipsrk)= ~-em

10 16 j=kplsn

ullipejd= ullip,j) + emrul(kpsj)
cont inue

continue

<0 = ips(n)
if(ullkpasn)) 19,18,19
call sing(2)

lost = 0

return

2nd

0cs8
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subroutine clinel(xsysri1arawsdasnl)

This subroutine was written and programmead by

A, C, Olson
for use in the GARNET interactive graohics system.
GARNET was dJeveloped to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

LEEE R R R R R R EE RS R TR LSRR RS EEEERERES T ERRRRRRE R R R RS Rl ERRR R R R RESR S

IDRAW

0 «se MOVE CJURSOR TQO X,Y POSITION WITHOUT LINE TRACE.

1 oo« DRAW LINE TRACE TO X,Y POSITION,

1T «oo EXTERNAL LINES wILL BE BLANKED.

2 +ee EXTERNAL LINES WILL 3E DASHED, -
3 ees EXTERNAL LINES WILL BE SOLID.
0
1
3

Ao

ees POINT LIES OUTSIDE REQUESTED REGION.

eee POINT LIES INSIDE REQUESTED REGION.

«se LINE DOES NOT INTERSECT REGION BOUNDARY.
1 oea LINE INTERSECTS REGION BOUNDARY.

I EE AR EAR RS RERSAEEREERLELERRERRRERERiRRRlRRRlI SRRl RS RElERR SRR S

common /3raphe/ xmina, ymin, zming,
zgrid(65000), xmaxe. ymaxs Zmaxs
istat(65000), nx., ny., nz.
xa(16000), nxgd., nygds, ncell,
ya(16000) ., delgrds igride icells,
intos zint, zlevel, tevel,
nbo Lds tplot, dashti, pcrangs
levain, levmax, ifite kset,
ndi g, ktour, ismth, icnt
common /bound/ xp(20000,2), yo (20000,2)., nch(2000,2) .,
noch(2), k0d(2000.,2)., ipar(2).,
icnd(2), kan(15.,2), nptot(2)
is = 2
inreg = 1

If a boundary set has been specified, determine if the
point (x,y) is inside the boundary.

if(kap(15,1) .ne. "no") call insideSinslic(iss,inregsxsy)

If a3 move has been specified, save the point coordinates
and relatea parameters.

if(idraw .eq. J) go to 400
If this is the first point with a draw command, perform the

move on tne saved point and then proceed through the draw
logica

063
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if(idraw .egq. 1 .and. idrwsv .eq. 0) go to 700

If the option has been selected so that lines outside of the
coundary ar2 solids draw 3 solid Line and return,

if(icnd(is) .ne., 3) go to 200
call arawsixsy)
return

If the Line segment lies totally within the ooundary., proceed
to a normal draw operation.

if(inreg + inrgsv ,eg. 2) go ta 500

If the tine segment is partially within the boundarys, determine
the intersection point and process accordingly.

if{(inreg + inrgsv .eg. 1) .go to 300

If the Lline seyment is totailly outside the boundary., dash it if
the dashed Line option has dbeen selected, or else do nothing
if the blanking option has been chosen.

if(iend(is) .eq. 2) call draws$dash{x,y)
3o to 630

The Line seygment crosses over the bounaary, Determine the
intersection point (xr,yr) by scanning through the bdaoundary
suocnains in tne is-th array.

call ondint(xsavsysavexsysxrsyro,iflagsis)

1f there is no 1ntersection (iflag = 0)» then the new value of
inreg must De incorrect. Change it apd recycle through the
Logic to select the approoriate draw seguence,

if(iflag .egqe 1)} go to 350
inreg = 1 = inreg
go to 200

If the line segment exits from the bounded region, draw to the
intersection ana then process the remainder of the line according
to the option selected,

if(inreg .eq. 1) go to 400

call araws(xr,yr)

ifdicnd(is) .eq. 2) <call drawsSdash(x,y)
30 to 430

If the Line segment enters the bounded regions, proceed to the
intersection according to the option selected and then draw
3 solid line into the bounded region.

ifli¢cnd(is) ,eq. 1) call drawssmove(xr,yr)
if(icnd(is) .eq. 2) <call drawssdasn(xr,yr)
caltl draws(xsy)

Save tne information parameters for use with the next
draw operation.



600

[+
c

c
700

inrgsv
idrwsv
XSav
ysav
return

inregy
idraw

Execute move to saved point when

call draws3move(xsavsysSav)
go to 500

if(icnd(is)
go to 230
end

*2G.
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idraw

goes from

0

to



OO0 0000000

801

802

803

804

805

8C6

807

303

809
810

dmatin.fortran 01/30/80 3923.8rew 01/30/80

suoroutine dmatin(ns,ain)

This subroutine was written and programmed oy

A. C, Olson
for use in the GARNET interactive graphics systenm,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOQURCES DATA SYSTEM,

implicit double precision (a~h,0-2)

iimension din{69,69), Le (693, Lr(69)
40 3801 i=1,n

leCi) = i

tr(i) = i

do 810 i=1,n

o} = 0.d0

Jo 803 k=i,n
do 803 j’-"i,n
if(dabs(din(ksj)) - b) 803,802,802

kl = K

it = ]

5 = dabs(din(k,j))
continue

if(p) 701,701,806

)] = Lr(i)
LrCi) = Llr(jb
trCjty = j

K = Lec(i)

Le (i) = Le(ki)
te(kl) = &

do 805 j=1,n

o = din(i,j)
dinCisjd= dinlkl,j)

dinCkl,j) = b

b

jo 806 x=1,n

= din(k,i)

din(ks,1)= dintk,jl)

5
FinCi

1in(kesjLl) = b

= ain(i,i)
,21) = 1.40

ao 807 j3=1,n

din(i

/i) = ainCis})/b

do 810 k=1,n
if(k-i) 808,810,808

o]

= din(ks1i)

din(ksi) = 0.d0
jo 809 j=1.,n
dinlksj) = din(k,j) = o*din(i,j})

conti
do 81
i1

nue
« i=1,n
= Lr(1)
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812

813

318

701
2013

IREGRERD]
do 313 j=1.,
b =
din(’a,j)
din{il,})
Lre (i) =
te(il) =
go to 811
continue

do 818 =1,
i1 =
if(j=-31) 8
do 817 i=1,
o] =
dinli,j)
din{i,j1)
Le(j) =
LeCjty =
go to 815
continue
return
print 2013,
tormat(1h3,
stop

end

812,814,812

n

dinti,jd

= din{il,j)
= o

LrCit)

it

n

te(y)
16,818,816

n

d\n(‘ll])

= ginCirjt)
= b

te(jt)

i1

Le(ikt)

Lx7hxxx row,13,32h is redundant

S

2

call exit xwr
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subroutine draws{xx,yy)

This subroutine was written and programmed by

A, C., Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perfcrm resource mapping
angd resource estimations for the NATIONAL COAL
RESOQURCES DATA SYSTEM,

common /graphc/ Xmine ymin, zming,
2grid(65000), xmaxe ymaxs Zmaxe.
istat(65030)Y, nx., ny.» nz,
x(16000) ., nxgds nygde ncell.,
y (16000) ., delgrd., igrids. icell,
1Nto, zint, zlevel, level.,
nbold. tplot., dashi, pcrang,
Levain, Levmax, ifit, kset,
noig:s ktour., ismths, icnt

ifdlolot .te. 1) call drawalxxr,yy)

ip = 2

if(lolot .ge. 1) calt caloegScalpltixxesyy,ip)

return

entry dasn(xxeyy)

if(lolot .les. 1) call dashalxxrsyy.,3)
if(lplot .ge. 1) call calbegScaldsh(xxsyy)
return

entry move(xxsyy)

if(lplot .le. 1) call movea(xxs,yy)

ip = 3

if(lplot .ge. 1) call calbegScalpltixxsyy,ip)
return

end

()
--d
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subroutine asorti{xgedgen)

c
¢ This subroutine was written and programmed Dby
4 A, C. Otison
c for use in the GARNET interactive graphics system.
c GARNET was developed to perform resource mapping
¢’ and resource estimations for the NATIONAL COAL
¢ RESOURCES DATA SYSTEM, ’
c
c

aimension xg(n), daqdn)

nm = n -1

1o 200 i=t,nm

XS = xg(i)

is = i

1p = 3 o+ 1

20 100 j;=ipen

1fixgq()) .ge. xs) go to 100

xS = xq(j)

is = ] ’
100 continue

if(;s .le. 3) go to 200

xgq(js) = xg(i)

x3(i) = xS

s = daq(is)

dqjs) = dg{i)

dq€id = as
230 continue

return

eng
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subroutine editor

This subroutine was written and programmed by

A, C., Olson
for use in the GARNET interactive graphics system.
GARNET was Jdeveloped to perform resource mapping
and resource estimations for the NATIONAL COAL
RESQURCES DATA SYSTEM,

common /surfac/ xob(1500 ). yob (1500 >,
2t (1500 )., 2o0(1500 >, residu(1500 ).,
ms ne Nps
perdes resumy ntce
npces msQqs msql.,
nsy3. msqb. sig

common /3raphc/ xmin, yming, zming
z2grid(65000), xmaxe ymaxes zmaxs
istat(65000), nx. ny. nzs
x (16000) ., nxgds nygd., ncell,
y (16000, delgrd, igrides icells
intos zint, Zlevei, Level.,
nootid, tplot, dashi. pcrang.
tevming, Levmaxs ifite, iswl,
iswls ktour. ismth, icnt

dimension Lot (1S00)

xXrng = xmax = xmin

yrng = ymax ~ ymin

rngmx = amaxl{(xrngsyrng)

stnadra = ,005%xrng

call nome
call anmode

lines = 3040

jo 50 i=1onp
lpt(i) = 0

ierr = 3

err = derr
err = errxsig

call movabs(D,tines)

call anmoge

write(6,10G2) ierr

format(1x,"VALUES EXCEED ",i2/1x,"TIMES ""RMS""™ ERROR.™)
Lines = (ines - 110 :

call movabs(243.,0)

do 100 i=1,np

ifCabs(residu(il)) .le. err) go to 100

iflipt(i) .ne. Q) go to 100

Lpt (i) = 1
xtest = (xmin - xob{(i))*{(xob(i) - xmax)
ytest = (ymin - yob(i))*(yob(i) = ymax)

1fixtest .te. 0. L,or., ytest ,te, O0.,) go to 100
call cross(xon(i),yob(i))

0920



Yy = yob(i) - ,02+*yrng

XX = xob(i) - .002*xrng
call crtnum(xxsyysr2z0ob(i)s5,0)
100 continue
200 call pell

call stty("-modes”,"“erklsctl_cnar")

catl vecursr(itestsxxoyy)

calt stty("-moaes","erkls"ctl_char™) N
1f(itest .eq. 110) go to 600

do 30C i=1.np

1 = 1
test = sqrtl{lxob{i) = xx)*xx2 + (yob(i) - yy)*x2)
if(test .le. stndrd) go to 400
300 continue
go to 200
403 if(itest .ne. 100) go to 500

lpt(ii) = =~ Llpt(ii)
call circle(xob(iidsyob(ii)s1)
39 to 230

500 if(itest .ne. 99) go to 200
call movaos(Q0,Llines)
call anmode
catll prompt{"VALUE: ",7)
read(5,1001)value

1001 format(v)
Lines = Llines = 55
call movaps(975,1)
23p(1i) = value
call circle{(xon(ii)syob(ii).0)
3o to 230

633 continue
call vell
rerr = ierr = 1
if(ierr ,ge. 2) go to 5000
tit = 2

40 700 i=1,np
if(lpt(i) lte 0} go to 700

iin = it + 1
xob(i1i) = xob(i)
yob(iii) = yob(i)
zob(iii) = zeb(i)
resicu(iii) = residu(i)
700 continue '
return ¢
end
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gridin,fortran 01/30/80 0923.8rew 01/30/80

subroutine gridin

This subroutine was written and programmed by

A, C. Olson
for use 1n the 5ARNET interactive graphics system,
GARNET was developea to perform resource mapping
and resource estimations for tne NATIONAL (COAL
RESOURCES DATA SYSTEM.

character*3 filnml,fiinm2,filnm3,filgrdsfilobs,filnam
common /files/ filnml,filnm2,filnm3,filgrd,filobs

common /3rapnc/ xming ymine zming
23rid(65000), xmax, ymax.s zmax,
istat(65300), nx, ny., nz.,
x(16000) ., nxgds nygds ncell,
y (160003, delgrd., igrid, icells
intos zint, 2level, Level,
noold, lolot, dasnle. pcranges
levmin, Levmaxe ifits iswle
iswls xtoures ismth, ient

common /fcorner/ xcarn(é), yecorn(4)

call prompt("NAME OF GRIDDED INPUT FILE: ",28)

read(5,1001) filnam

format(a8)

entry name(filnam)

if(filnam.eg." ".and.filgrd.eg.”" ") go to 10

if(filnam.egafilgrad) return

if(filnam.eq.” ) return

call assoc(22,filnam,"si ")

read(22,1004,err=20) nxsnysnz,xmin,xmaxsyminsymaxszminszmaxsdelgrdes
pcrangexcornsycorn

format(3i5/83f10.64/8f10,4)

read(22,1005,err=20) (z3rid(id,iz=1,n2)

format(S5e15.7)

call assocscloser(22)

fitgrasfilnam

return

entry grido

call prompt (™FILE NAME TO STORE GRID VALUES: ",32)

read(5,1001) filnam

call assoc(21sfilnam,"so ™)

Wwrite(21,1304) nxsny,nzs,xminsxmaxsymin,ymaxr2zminszmaxsdelgras
pcrangs,xcornsycorn

“rite(21,1005) (zgrid(id,iz1,nz)

call assocScloser{21)

filgrd=filnam

return

call assocScloser(22)

go to 10

end

078
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gridit.fortran

subroutine gridit(ec)

01/30/80 0923.8rew 01/30/80

This subroutine was written and programmed Dby
A. C. Olson
for use in the GARNET interactive graphics system,

GARNET was developea to

perform resource mapping

and resource estimations for the NATIONAL COAL

RESOURCES DATA SYSTEM,

dimension c(69)

common /surfac/ xob(1500
2t(15C0 ). zob (1500
Mes Ne
perds resum,
npce msQe
msa3. msQqbe

common /3raphc/ xmineg

z2grid(65000), xmaxe
istat(65000), nx.,

x(16000) ., nxgd,
y(16000)» delgrd,
into, zint,
nbold, lolot,
Llevmin, Levmax,
iswles ktour.,

ape = (n+1)*(n+2)/2 - 1

nctot = ntc + npc + 1

nx =

ny =

nz = nx*ny

zmax = =-1,e10

zmin = 1.e10

do 800 j=1,nx

XX = j =1

x X xx*delgrd + xmin

i -1

Yy
Yy yyxdelgra + ymin
index (j = 1)*ny + i
zgrid(index) = c¢(nctot)
if(m .le. 0) go to 550

do SQC ii=1.,m

do 800 i=1l,ny

Qi = i

im = (1i=1)=m
qipd = gi+pera

5 x = sin{(gipd*xx)
cx = cosfgipd*xx)
syi = sin(qipdryy)
cyi = cos(gipdxryy)
do 400 jj=1,m

aj = 33

0

e yob (1500 ).,
Yo residu(1500 J.
nps,
ntce
msqle
sig
yming, zming
ymaxe ZMaxe
nyes Nz,
nygde ncells
igride icells
zlevel, levels
dashi, pcrangs
ifits, iswle
ismthe icnt

(xmax = xmin)/delgrd + 1.9999
(ymax = ymin)/delgrd + 1.,9999

78
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400

50¢C
550

6390

703

8040

qjod =  gj*perd

sy = sin(q)pd*yy)

¢y = cos(gjpd*yy)

im1 = im o+ }ij

im2 =" im1 + msgqg

im3 = im1 + msql

imé = im? + msqg3

zgrialindex) = zgrid(index) + c(iml)*sx*sy + c(im2)*sx*cy
+ ¢c{im3)*xcx*sy + c{imé)*cxxcy

continue

mm? = msqé4 + ii

mml = mml + m

mm3 = mme + m

mmé = mm3 + m

zgriaCindex) = z2grid(index) + c(mml1)*sx + c{mm2)*cx
+ c(mm3)*syi + c(mmé)*cyi

cont inue

continue

if(n .le. 0) go to 800 ,

nsum = ntec

do 730 3j=1.n

nn = n+ 2 - jj

do €630 ii=tl,nn

tx = XX

ty = yy .

ix = i1 -1

iy = an - ii

iflix .eqge. 0) -tx =1,

1f(1y egqe 3) ty = 1.

term = fxkkixetyhhjy

zgrid(index) = zgrid(index) *+ c(nsumtiid*term
continue

nsum = nsum + nn

continue

call fault{xxsyysr,dz)

zgrid{index) = zgrid(index) + 12z

nsum = asum - nn

1f{zgriglindex) .gt. zmax) 2zmax = zgrid(index)
if(zgrid(index) ,lt, zmin) zmin = 2grid(index)
continue

return

end

080
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subroutine hachur(x2,y2,x1,y1,delr,ik)

This subroutine was written and programmed by

A. C. Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /graphc/ Xmin, ymin, zming,
2grid(65000), xmax. ymaxos zmaxs
istat(65000)., nx, ny, Nz,
x (16000, nxgds, nygds ncell,
y (16000, gelgrd, igrids icells
intoes ’ zints 2level., level,
nbold, lplote dashl, pcrangs
levmin, levmax., ifit, iswl,
iswls " isw3as iswbs isw5

gimension n(2,10)., xr(40), yr(40).,

xb(2,200), yb(2,200), xe(2,200)., ye(2,200)

data kabove,kbelowsrntot,iksvon/24*0/

THIS SUBROUTINE IS OESIGNED TO PUT IN THE HACHURE MARKS TOQ
INDICATE THOSE CLOSED CONTOUR CURVES WHICH DENOTE THE FIRST
CHANGE OF SLOPE CAUSED BY A DEPRESSION,

THE TECHNIQUE USED FOR PLOTTING THESE HACHURES IS FIRST TO TEST
EACH CLOSED CONTOUR CURVE IN THE CALLING ROUTINE., AT EACH
SPECIFIcD DISTANCE INTERVAL ALONG THE CURVE THIS SUBROUTINE IS
CALLEDs 7THIS SUBROUTINE THEN TESTS TO SEE IF THIS IS A NEwW
CONTOUR LEVEL. IF IT IS, THEN THE SET OF HACHURE POINTS FOR THE
PREVIOUS LEVEL IS COMPLETE. (THE LEVELS ARE ORDERED IN TERMS OF
INCREASING CONTOUR ELEVATION.)

THE PRINCIPAL VARIABLES ARE DEFINED AS FOLLOWS:

XBELOW = THE TOTAL NUMBER OF HACHURE SETS FOR THE LOWER
CONTOQUR LEVEL.

KA30VE = THE TOTAL NUMBER OF HACHURE SETS FOR THE NEXT
HIGHER CONTOQUR LEVEL.

N(2,1) = THE TOTAL NUMBER OF VALUES IN THE I-TH HACHURE
SET FOR THE LOWER CONTOUR LEVEL.

N(T,1) = THE TOTAL NUMBER Of VALUES IN THE I~TH HACHURE

SET FOR THE NEXT HIGHER CONTOUR LEVEL.
THE S3EGINNING AND THE END POINTS OF EACH HACHURE ARE
STORED IN THE FOLLOWING ARRAYS:

X8(I,d) = X-COORDINATE OF THE BEGINNING POINT.
Ya3{lsd) = Y-COORDINATE OF THE BEGINNING POINT.
XE{Lsd) = X-COORDINATE OF THE ENDING POINT,
YE(Lls,d) = Y-COORDINATE OF THE ENDING POINT,

IT SHOULD BE NOTED THAT THE INDEX, 1 » TAKES ON A VALUE

OF TwO FOR. THE LOWER CONTOUR LEVEL HACHURE SETS, AND A

VALUE OF ONE FOR THE NEAT HIGHER CONTOUR LEVEL HACHURE SETS,
THE INDEX, J » REFERENCES EACH INDIVIDUAL HACHURE VALUE AS

el
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IT HAS 3EEN STORED IN THE HACHURE ARRAYS IN- THE ORDER IN
WHICH IT WAS GENERATED FOR ITS GIVEN CONTOUR LEVEL.

THE VARIABLE, IK , IS A COUNTER WHICH SUMS THE NUMBER OF
COMPUTED HACHURE VALUES IN A GIVEN HACHURE SET. THIS VALUE

IS INITIALIZED AT ZERO IN THE CALLING PROGRAM WHEN A NEW
CLOSED CONTOUR IS SEGUN. THE VALUE OF IK IS STORED IN

THE VARIABLE, [IKSV , SO THAT IT IS AVAILABLE FOR A FINAL
COUNT OF THE NUMBER OF VALUES IN A GIVEN HACHURE SET. THIS IS
BECAUSE THE END OF A HACHURE SET IS NOT SENSED UNTIL COMPUT-
ATIONS ON A NEW CLOSED CONTOUR HAVE ALREADY BEGUN AND IK HAS
ALREADY BEEN SET 70 ZERO.

IF THE HACHURE SETS FOR THE FIRST LEVEL ARE COMPLETE., GO TO
LOGIC TO TRANSFER DATA FROM UPPER LEVEL ARRAYS TO LOWER LEVEL
ARRAYS, SKIPPING THE PLOT LOGIC. THEN RETURN TO BEGIN LOADING
HACHURE ARRAYS FOR THE NEXT CONTOUR LEVEL.

il

IF IK IS ZERO, A NEW CLOSED CONTOUR IS BEING STARTED. |IF THE
CONTOUR IS IN THE SAME CONTOUR LEVEL. INITIALIZE AND SET THE
THE RELEVANT INDICES. IF THE CONTOQUR LEVEL REMAINS THE SAME,
PROCEED TO THE LOGIC FOR ADDING HACHURE MARKS TO THE CONTOUR
CURVE,

if(ik .gt. Q) yo to 100

RESET COUNT VALUES FOR NEW CONTOUR CURVE,

kabove = «kabove + 1
ntot = ntot + iksv
ilast = 0

GIVEN A CONTOUR LINE SEGMENT FROM (Xx1,Y1) TO (X2,Y2) AND THE
DISTANCE, DELR , FROM (X1,Y1), COMPUTE THE BEGINNING AND THE
ENDING POINTS FOR THE HACHURE ORTHOGONAL TQ THAT POINT ON THE
CONTOUR, -

ik = ik + 1

iksv = ik

n(1,kabove) = 1iksv

g = sqrt((x2 = x1)**2 + (y2 =~ yl1)=*x2)
sinal = (y2 - y1)/a

cosal = (x2 - x1)/4d

nik = ntot + ik

xo(1r,nik) = x1 + cosalrdelr
yb(1l,nik) = y1 + sinalrdelr
xe(1,nik) = xb{1lsnik) = ,09rsinal
ye(t,nik) = yp(1l,nik) + ,09+*cosal
return

FOR EACH INDEX HACHURE (USE THE FIRST XB,YB~COORDINATE OF THE
HACHURE SET) ON THE UPPER CUNTOUR LEVEL, TEST TO SEE IF IT

IS CONTAINED IN A LOWER LEVEL HACHURE POLYGON. If IT IS.
CHANGE THE SIGN OF THE HACHURE POINT COUNT ASSOCIATED WITH
THAT SET- OF HACHURE MARKS TO FLAG THAT 'IT LIES WITHIN THE
HACHURE POLYGON.

NEXT, TEST THE HACHURE SETS [N THE LOWER LEVEL. IF A SET
CONTAINS AN INDEX POINT OF ANOTHER SET, AGAIN CHANGE THE SIGN
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¢ OF THE HACHURE COUNT ASSOCIATED WITH EACH SET WHICH CONTAINS
¢ ANOTHER SET OF THE SAME LEVEL.
c .

entry hacnnd

if(level .eq. levmax) itast = 1
if(n(2,1) Jte. 0) go to 900
n2 = 0
do 600 i=1,kbelow
nt = n2 + 1
n2 = n2 + n(2,3)
40 300 j3=nl1,n2
i} = 3 + 1 = ni
xr(jj) = xb(2.,j)
303 yr(3)) = yb(2s,3)
D] = 33+
xr(jj) = xr(l)
yeljiy) = yrl1)
in = 1

Jo 420 k=1,xabove
cail polygn(xb(i1,ind,yb(1sind),xrsyr,jjeinreg)

if(inreg .eg. 1) n(2,i) = = n(2,1)
4090 in = in + abs(n(2,i))
in = 1

do S30C k=1,kbelow

if(x .eq. i) go to 500

call polygn(xb(2sin),yb(2sin)sxrsyrsjjsrinreg)
if(inreg .eqe 1) n(2,i) = = n{2,1)

500 in = in *+ aos(n(2,})) *
&00 continue
c
¢ DELEZTE THOSE HMACHURE SEYS FOR THE LOWER LEVEL FOR WHICH THE
¢ AACHURE COUNT YALUE IS NEGATIVE.
c
n = 0
nt = J
40 700 i=1,kbelow
1f(n(2,1) .le. 0) go to 700
ni = n2 + 1
ne = n2 + n(2,%)
Kk = nt
do 650 k=n1,n2
k k = kk + 1
xb(2,k) = xp(2,kk)
yb{2sk) = yb(2,kk)
xe{2,k) = xel(2,kk)
653 ye(2,k) = ye(2,ki)
7090 nt = nt + aps(n(2,i))
c
c IF THERE ARE NO CONTOURS LEFT TO PLOT IN THIS LEVEL, RESET
c THE INDICATORS AND BEGIN FILLING IN THE HACHURE VALUES FOR
c THE NEXT CONTOUR LEVEL.
c
if{n2 .eq. 3) go tao 900
[
¢ PLOT THOSE HACHURE SETS BELONGING TO THE LOWER CONTOUR
c LEVEL W#HICH WERE NOT DISCARDED ABOVE.
4

if(lolot .gee 1) call newpen(l)
792 do 300 i=1,n2
call drawsSmove(xn(2,3)r,yn(2,1))
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call draws(xe(2,i)sye(2,1))

THE FOLLOWING STATEMENTS TEST TO DETERMINE IF ALL CONTOQURS
HAVE BEEN PLOTTED (I.E. ILAST = 1) AND IF THE LAST CONTOQUR
LEVEL PLOTTED IS GREATER THAN THE FIRST LEVEL ABOVE THE LAST
CLOSED CONTOUR PLOTTED (I.E. LEVEL ,GT, LEVSAV + 1), IF
THESE TWO CRITERIA ARE SATISFIED, THEN THE LAST SET OF CLOSED
CONTQURS BELONGING TO THE HIGHEST LEVEL MUST, THEMSELVES,

3E TESTED TO ELIMINATE THOSE CLOSED CONTOURS WHICH CONTAIN
QTHER CLOSED CONTOURS OF THE SAME LEVEL. THEN THE REMAINING
CLOSED CONTOUR SETS MUST HAVE THEIR HACHURE MARKS PLOTTED TO
INDICATE THAT THAT CLOSED CONTOUR DENOTES THE BEGINNING OF

A DEPRESSION.

AFTER THE LAST CASE IS TAKEN CARE OF, THE INDICES MUST ALL
3E SET TO ZERO TO ACCOMMODATE THE NEXT CONTOUR PLOT TO BE
COMPUTED DURING THE SAME PROGRAM EXECUTION.

if(ilast «ne. 1) go to 900
if(level .lt. levsav + 1) go to 890

n2 = 0

do 860 i=1,kabove

n? = ne + 1

n2 = n2 + n(1,1)
do 840 j=nl1,n2

33 = 3+ 1 - n1
xr(jj) = xb(1,}))
yr(3i) = yb(l,j)

i = i
xr(jji) = xr(1)
yr(j)) = yr(1)

in = 1

do 850 k=1,xabove
if(k .eq. i) go to 850
call polygn(xb(1s,in)tsyn(1,in)exrryrsjjrinreq)

if(inreg .ege 1) n{1,i) = = n(1,1)
in = in + abs(n(1,j))
continue

n2 = J

nt = 3

do 870 i=1,kabove

if(n(1,1) .Le. 0) go to 870
n1 = n2 + 1

n2 = n2 + n{1,1)

Kk = nt

do 865 k=nl,n2

kk = kik + 1

x0(1,k) = xb(1,kk)

yo(1,%) = yb(1l,kk)

xe(1,k) = xel(lskk)

ye(l,k) = ye(l,kk)

nt = nt + absi(n(1,i))

if(n2 ,eg. 0) go to 890

if(lplot .ge., 1) call newpen(t)
do 880 i=1,n2

call drawssmove(xb(1.i),yb(1,1))

call araws(xe(1,i),ye(1,i)) .
n(2.,") = 0
kabove = 0
kbelow = 0



ntot = 0
do 895 i1=1,10
do 895 j=1,2

895 n(j,i) = 4
return

c

¢ EXCHANGE THE LEVEL VALUES AND THE COUNTERS TO PREPARE FOR THE
¢ NEXT CONTOUR LEVEL.
c
9

[a1¢] kbelow = kabove
kabove =
levsav = Llevel
ntot = C
iksv = 0

c
¢ SHIFT THE UPPER LEVEL HACHURE VALUES INTO THE LOWER LEVEL
¢ ARRAY AND PROCEED TO COMPUTE HACHURE VALUES FOR THE NEXT
¢ HIGHER LEVEL,

C

do 910 i1=1,10

91¢ n(2,1) = n{1,1)
co 720 i=1,nik
xp(2,1) = xb(1,1)
yo(2,i) = yo(1,14)
xe(2,1) = xe(1,1)

923 yel2,i) = ye(1l,1)
return
end
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subroutine inside(iss,inregsxxsyy)

This subroutine was written and programmed by

A. C. Olson
for use in the GARNET interactive graphics system,
GARNET was aevelaoped to perform resource mapping
and resource estimations for the NATIONAL COAL
RESCURCES DATA SYSTEM.

common /bound/ xb(20000,2), yb(20000,2), nch(2000,2) .,
noch(2), k0ad(¢(2000.,2)., ipar(2).,
iend(2), kap(15,2), nptot(2)

common /chain/ icf(100), el (100) ., xint(101),
iptf(2000), iptl(2000)

common /corner/ xcorn(4)., ycorn(4)

Jimension ysav(100)., dir¢100), ispar(100)

subroutine tests the point (xxs.yy) to determine if it is

de cf, or outside of, a given boundary array. The array to
estea is determined oy the vatue of is (1 or 2),

metnod for determining if the point is inside of, or outside

the boundary chains is to count the number of boundary line

ents lying below the point. If the number of line segments

dds the point must lie inside of the boundary. If the number

ine segments is even, the point must lie oputside of the bounaary.

t is desired to include a region for plotting that lies outside
souncarys, then the wvalue of ipar{is) must be set to 1 .

tue of O3 for ipar(is) means that the plot region is inside
poundary.

counts the total number of intersections of the boundary
segments with the vertical ray through (xx,yy).

counts the numper of Line segments lying below the
point (xxsyy).

following statements establish the boundary array indices
tne unsliced boundary chains,

ipel = 0

i1 = 1

i2 = noch(is)

it = 0

do 10 is1.,i42

jo = }'{4-1

jt = jl + iabs(nch(i,is))
iptf(i) = ib

iptt (i) = asign(jle,.nenlisris))
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go to 50

This entry point is used to establtisn the boundary array
indices for the sliced boundary chains,

The slice interval containing the point (xxsyy) must first
be determined, In order to avoid duptications at the slice
edges, 3ll intervals except the first are definea to be
left-open ana right-closea, The first interval is closea
at both ends.

entry inslic{issinregsxxsyy)

ipel = 0

inrey = 0

Ldex = 1

test = abs{xint(1) = xx)
if(test .le. 0.) go to 30

do 20 (=1,100

Ldex =

test =2 (xint(l) = xx)*{xx = xint(l+1))
if(test .gt. 0,) go to 30 -
test = abs(xint{l(+1) - xx)
if(test .te. O0.) go to 30
continue

return

continue

i1 = icf(ldex)

i2 = dcl(tdex)

if(i1 .gt. i2) go to 60Q

ic = 0

ne = noch(is)

if(nc .eq. 0) go to 500
Scan througn ati of the line segments of all of the chains in the
is=th array to determine atl intersections with the vertical ray
passing througn the point (xxsyy). Store the y-coordinates of the
1intersection points in the ysav array., Also store the direction
of the midpoint of the line segment with respect to the vertical
ray in the dir array so that the value of +1 indicates that it
{ies to the right of the ray, the value of -1 indicates that it
lies to the left of the ray, and the value 0 indicates that the
Line segment 1s coincident with the vertical ray. If the line
segment is coincident with the vertical ray, store hoth y-values
of the endpoints in the ysav array.

do 200 i=11.,12

jb = aptf(i)

x1 = xb(jbs1s)

y1 = yb(jbn‘s)

ib = i + 1

ji = dapslipti(i))
do 20C ji=jor,jt

x2 = xb(jesis)

y2 = yo(jsis)

If the x=coordinate., xx » of the point does not lLie between
x1 and x2 » then go on toc test the next line segment.

TFCixT=xx)*(xx=x2) .lt. J.) go to 100

L
(ko)
-~
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If the Line segment is vertical and it is coincident with the
vertical ray, store the endpoints in the ysav array and set
tne value of dir to Q.

testl = aos(xx = x1) ;
test? = abs{xx = x2)

if(test?! + testl2 .3t. 0.) go to 90

ic = d¢ + 1

ysav(ic) = yi

dirCic) = Q.

ic = di¢c + 1

ysav(ic) = y2

dirCic) = Q.

go to 100

Compute the y-value on the line segment at the x-value of xx
and store it in the ysav array. Also store the direction
of the midpoint of the line segment with respect to the
vertical ray through the x=-coordinate =xx » in the air
array, so that the value of +1 indicates that it lies to

the rignt of the ray, the value -1 ingicates tnat it

ties to the left, ang the value 0 indicates that the Line
segment is ¢oincident with the vertical ray., If the Line
sagment is coincident with the vertical rays, store the
y~values of the endpoints in the ysav array.

ic = ic + 1

ysav(ic) = y1 + (y2 = y1d»{xx = x1)/{(x2 - x1)
dir(r¢l = sign{l.,.5*%(x1 + x2) = xx)

x1 =  x2

71 =y

continue

If tnere are no boundary line segaents intersecting the vertical
ray through xx » determine the value of inreg from ipar -and
returne

if(ic .eqe 0) 3o to 600

If there is only one value stored in the ysav-array, do not
sort the array. Test the value to see if it Lies below vyy »
and increment ibel accordingly.

if(ic .ge. 2) go to 330
if(ysav(1l) .le. yy) ibel = 1
Jo to 600

If there is more than one value stored in the ysav=-array,
sort this array in ascending order and tnen delete the
duplicate values before counting the number of points
which Lie below Yy .

iax = 1

call dsort(ysavsdirsic)

tol = ,L,0000001*apbs(ycorn(3)=ycorn(1))
ispar(l) = 1

do 450 i=2,1%c¢
if(abs(ysav(id=ysav(i-1)) ,gt. tol) go to 440
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A duplicate intersection point has oeen encountered.
Discard the duplicate point, but update the dir array
so that if one of the segments was vertical, the value
of dir will indicate to which side of the vertical
ray that the nonvertical segment lies.

dJir(idx)= dir(i=1) + dir(i)

1f tne following test is satisfied, both line segments
producing the duplicate intersection point Lie on the
same siage of the vertical ray. D0 not count them when
getermining the parity.

iflabs(dir(idx)) .gt. 1.,5) ispar(idx) = 0

If one of tne duplicate intersection points resulted from
a vertical Line segment, set the value of ispar to =1 .
The apsolute value of ispar witl be used later to deter=
mine the parity of the count of the number of Lline
segments lying below the value vyy .

if(aos(abs(dir(idx)) - 1.,0) .lt. tol) ispar(iax) = -1
iflidx .les 1) gao to 450

I1f the previous duplicate value that was loaded came from

3 vertex with a vertical line segment and this duplicate
intersection value also has a vertical Line segment, then
test. td see if the nonvertical line segments creating the
vertices on the vertical ray intersect the ray from opposite
sides. If sor set tne value of ispar to 2 so that the
parity dces not changje at tne second intersection. If

the two line segments enter from the same side, keep the
carity oad.

itest = jspar{idx=1) + ispar(idx)
test = dir(idx=1)*dirCidx)
if(itest .eq. =2 Land. test .,gt. 0) tspar(idx)

wa
—

if(itest .eg. =2 .and. test .lt. 0) isparCidx) 2
30 to 450

idx = idx + 1

ysav(idx) = _ysav(i)

dir(idx) = dir(i)

ispar(idx)= 1

continue

Count tne number of. values stored in ysav which lie
below vyy .

40 500 i=1,idx .
iflysav(i) .le. yy) ibel = ibel + tabs(ispar(i))

If the number of Lline sejments plus the parity indicator is
even, then inreg = 0 . This means that the goint (xx,yy)
outside the the desired bounded region., [f the parity is odd,
then the point lies inside the desired region,

inreg = mod(ibel + ipar(is),.2)

return
end

083
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subroutine Line2(x1,y1,x2,y2,xrsyrsiflag)

c
¢ This supbroutine was written and programmed Dy
c A, C. Olson
c for use in the GARNET interactive graphics system,
c GARNET was developed to perform resource mapping
c and resource estimations for the NATIONAL C(COAL
4 RESOURCES DATA SYSTEM,
c
c
common /grapnc/ xming, ymines zming,
2grid($5000), xmaxs ymaxs zmaxs
1stat(465000), nx, nys nze»
x (16000) ., nxgds nygd, ncell,
y (16300, delgra, igrid, icell,
intos zint, zlevel, level.,
noold., tplot, dashl, pcrangs
tevmin, tevmax, ifite iswl,
iswls isw3s iswb, isw5S
double precision x3s q
dimension x1¢2), y1€¢2), x2€(2)» y2(2)
c

A ERLARELREELE RS SRS R LA RS RESERE 2R Rl Rt At AR RS R R

¢ THIS SUBROUTINE COMPUTES THE POINT OF INTERSECTION BETWEEN

c THO LINES GIVEN IN POINT FORM,
[ IFLAS = 1 MEANS THAT THE LINES INTERSECT BETWEEN DATA PQINTS
[4 IFLAG = 0 MEANS THAT THERE IS NO INTERSECTION BETWEEN THE
3 DATA POINTS
Cittk*tﬁitt*#iiiit*i‘**ttt*tﬁ**tﬁ‘ff#****k****t’*ﬁt*******ﬂ*ﬁ*ﬁﬁ***ﬁ*t
tot = Jle-S5*sqrt((xmax = xmin)**2 + (ymax = ymin)**2)
dx1 = x1(2) = x1(1)
4y = y1(2) = y1(1)
dx2 = x2(2) =~ x2(1)
dy?2 = y2(2) = y2(1)

if(abs(dyl*agx2 = dy2*dx?') .lt. .71e=10) go to 400

if(abs(adx1) .gt. .1e~10) go to 100
xr = x1(1)
yq = y2(1) + dy2/dx2*{xr = x2(1))
yr =  rouna((yq)
go to 300 :
100 if(abs(dx2) .gt. .1e=-10) go to 200
xr = x2(1) ’
yq = y1(1) + dyt/dx1=(xr = x1(1))
yr = round(yg)
30 to 300 :
202 xq = (y1¢1)~y2(1))»dxT+dx2 +x2(1)*dy2=dx1 -x1(1)*dyl*dx2
xq = xq/(dx1*dy2 = dyixdx2)
xr 2 round(xgq)
yq = y2(1) + dy2/dx2*(xr = x2(1))
yr = round(yqg)
if(abs(dy?) .le. J1e=10) yr = y1(1)

603G
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if(abs(dy2) .le, =,1e-13) yr = y2(1)

TFCCxT(T)=xr)*(xr=x1(2)) lt., =tol*abs(x1(2)-x1(1)))
1F (21 )=xr)*(xr-x2(2)) lt, =-tolxabs(x2(2)-x2(1)))
Ty (1) =yr)*(yr=y1(2)) .lt. =tolxabs(y1(2)-y1(1)))
PFC(y2(1) =yr)=(yr=y2(2)) .lt., =tol*abs(y2(2)=y2(1)))

iflag = 1

iflsqrt((x1(1)=xr)xx2 + (y1(1)=yri**2) ,gt, tol) go
Xr. = x1(1)

yr = y1(1)

return .
if(sgrt((x1(2)=xr)**2 + (y1(2)=yr)}*x*2) ,gt. tol) go
xr = x1(2)

yr = y1(2)

return

1f(sgrt{(x2(1)=xr)**2 + (y2(1)=-yr)*xx2) .gt. tol) go
xr = x2(1)

yr = y2(1)

return

go to
go to

go to

to 310

to 320

to 330

iflsgrt({(x2(2)=xr)**x2 + (y2(2)-yr)**2) .gt. tol) return

x2(2)
y2(2)

xr
yr
return
iflag = 7
return

end

430
400
400
400
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0923.8rew J31/30/80

mapping

2ming,
Zmaxye
nzes
ncell,
icell.,
Level.,
pcrange,
ksets,
ient
nch(2000,2) .,
ipar(2),
nptot(2)
filnm3,

fitnm3,

ysav(50),

in no. 2
in no. !

in filenm3

c
c This subroutine was written anad programmed by
c A. C. Olson
c for use in the GARNET interactive graphics system,
c GARNET was developed to perform resource
c and resource estimations for the NATIONAL COAL
c RESOURCES DATA SYSTEM.
c
c
common /switch/ isobssicrtsridum3,iteksisdun(b)
common /graphc/ xXmine, ymin,
29rid(65000), xmax., ymax,
istat(65000), nx, ny»
x(16000)., nxgd, nygd,
y(167033) ., deligrd, igrid,
into, zint, zlevel,
noold, tplot, dashis,
levmin, Levmax, ifit,
ndi 3. ktour, ismth,
common /bound/ xb(20000,2), yb(20000,2),
nocn(2), kod (20030,2) .
icnd(2)., kap(15.,2).,
common /files/ fitnml, filna2,
filard, filobs
character*3 filnm1, filnm2,
fitgrd, filobs
dimensian x1(2), y1(2),
x2(2), y2(2)
Jata iblank/" '/
isn = 3 - is
c
c Tne name of voundary chain no. 1 is filnm!
¢ The name of boundgary c¢hain no. 2 is fitlnm2
4 To create a new boundary set, enter a:
3 1 , if you want all of no. 1 and/or no. 2
[4 2 » if you want only what is in both no. 1 and no.
c 3 , if you want anly wnat is in no. 1, but not
c 4 » if you want only wnat is in no. 2, but not
c
c The name of the resultant poundary file is stored
c
c The value of iopt determines which set of boundary chains
3 4ill pe selected.
c
100 call newpag
call oell
call anmode
write(6,1006)
1001 format (" TO CREATE A NEW B0UNDARY SET, ENTER A:™)
irite(6,1001)
1022 format(" 1 » IF YOU WANT ALL THAT IS IN ",a8,

~
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" AND/OR ",a3)
dr1te(6,1032) filnmi,filnm2
1093 format (" 2 + [F YOU WANT ONLY WHAT IS IN BOTH ",38,
" AND ",a8)
irit2(6,1003) filnml,filnm2
10046 format (" 3 » IF YOU WANT ONLY WHAT IS IN ",a8,
" 8yT NOT IN ",a8)
Arite(6,10064) fitlnml,filnmZ
1009 farmat (" 4 o, IF QU WANT QNLY JHAT IS IN ",a8,
" 3UT NOT IN ",a8)
write(6,1009) fitnm2,filnml
write(6,100%)
call prompt(™ENTER 30UNDARY C(OMBINATION CODE: ".,33)
read(5,1008) iopt
1008 format(i1)
arite(6,1006)
call prompt("IF YOU WISH TQO SAVE THIS FILE, ENTER NAME: ",43)
reaad{(5,1005) filna3

1005 format(a8)
[
[4 Initialize the plot window and then plot all of the
c ¢hains from the concatenated file., When the plot is
c finishe2, tne pell will sound so that the user may
c continue Dy pressing the carriage return.,
c
call crtbeg(xminsxmaxsymin,ymax)
noc = noch(is)
jo = 1
do 132 v=1,n0c¢
it = jb + nen(isis) = 1
call movea(xb(josis),yo(jbris))
jop = jo + 1
do 101 j=3bp.)l
e call aasna(xb(jris)syd(jris),1)
102 jo = jL + 1
call bell
call anmode
1036 format(2ad4)
¢
[ Load tne descriptors for the specified Logical
c compination into the kap array.
3
xap{3s,isn)= " fp*
x3p(4,isn)=  "om "
if(iopt .ne. 1) go to 120
xap(3,isn)= " "
kap(Psisn)= " uni”
kap{10,1isn)= "on "
kap(11,isn)= " "
3o to 144 ’
1290 kap{12,isn)= " *
if(iopt .ne, 3) go to 130
kap(12,isn)= "not "
3o to 150
139 Kap(Ssisn)= " "
1f(iopt .ne. 4) go to 140
kap(Ss,isn)=  "not "
jo to 150
149 if(iopt .ne. 2) go to 100
150 xap(3,isn)y= " in"
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kap(9,isn)= “ters”
kap{(10,isnd= "ecti”
kap(11sisn)= "on

3egin the process of selecting those chains from the
concatenated boundary (is=th) array which meet the
reguirements for the logical (iopt) selectione.

noc indexes and counts the number of chains
peing selected.

np indexes and counts the total number of points
oeing selected,

nc is the total numoer of chains to be processed
from the concatenated (is~th) array,

noc = 0
np = 0
nc = noch(is?

call czaxis(1)

Scan througn the chains in the concatenated (is-th) array.
Select those chains wnose kod values correspond to
criteria specified by the value of iept and store the
selectad cnains in the isn-th array.

ib = 1
do0 300 i=1,n¢
jt = jo +* ncnlisis) = 1 -

if(iopt .ne, 1) go to 210

A union between region na, 1 and region no. 2 has been specified.
Select tnhnose boundary chains from region no. 1 which lie outside
region no. 2 (kod = 3) ang those boundary chains from region no., 2
shicn li1e outside region no, 1 (kod = 4), In addition, select
those coincident boundary subchains such that region no., 1 and
rejion no., 2 both lie on the same side of the subchain (kod = S),

if(kod(iris) .eqe. 3 .o0r. kod(i,is) .eq. & .o0r.
kod(iris) .eqs 3) go to 250

go to 300

if(iopt .ne, 2) 30 to 220 -

An intersection between region no., 1 and region no., 2 has been
specified, Select those poundary chains from region no. 1 which
lie 1nside region no. 2 (kod = 1) and those boundary chains from
region no., 2 which Lie inside region nos 1 (kod = 2). 1In adaition
select tnose coincident boundary subchains such that region no. 1
and region noa. 2 both li2 on the same side of tne subchain

(kgd = S5),

ifc(kod(i,is) .eq. 1 «0r., kod(i,is) .ege. 2 .OT.
koal(i,is) .egqe. 3) go to 250

go to 300

if(iopt .ne., 3) go to 230

An intersection between region no. 1 ana everything outsiage of

region no. 2 has been specified. Select those boundary chains
from region no., 1 whicn Lie outside region no. 2 (koa = 3) ang

0Sh:



those bouncary chains from region no. 2 which lie inside
region no, 1 (kod = 2), In acdition, select those coincident
chains such that region no., 1 and region no. 2 Lie on opposite
sides of the supcthain (kod = 6).

O 0O 0 00

if(kod(isis) .eq. 2 .or. Kkod(i,is) .eqe 3 .0r.
xod(i,1s) .eqs 6) go to 250

go to 300 .

if(icpt .ne., 4) go to 9999

w
o

An intersection oetween region no. 2 and everything outside of
region no. 1 has been specified. Select those boundary chains
from region no. ! wnich Lie inside region no, 2 (kod = 1) and
those boundary chains from region no., 2 which Lie outsiae

region no., 1 (koag = 4), In addition, select those coincident
suochains such that region no, 1 and region no.2 lLie on opposite
siges of the bouncary subchain (koo = 6),.

If there is not a kod value of 1, 2, 3, 4, 5, or 6 associated
with every chain in the i1s-th array, then the array i5 not a
legitimate concatenated array and an error exit to Statement 9999
will pe taken, -

O 0000000000000

if(kod(1,is) .egq. 1 .0r, kod(i,is) .eq. 4 .oOr,
kod(i,is) .eg. 6) go to 250
4o to 300

A chain meeting the criteria specified by the value of iopt
has peen selected. Load this chain into the isn-th array
and also load the nch value associatea with this

chain into the isn-th array of nch and the kod

value into the corresponding position of the isn=th array

of «xod .

Alsos, the selected cnhnain will be overplotted on the bouncary
gisplay in bold outline with a solid Line denoting that the
chain bounds region no. 1 and a dasned line denoting tnhat the
cnain bounds region no. 2.

NO OO0 OO0 0000000

5Q noc = noc + 1
calt moves(xb(jbris),yn{jbris))
nchi{nocsisn) = nchli,is)
kod(noc,isn) = kod{(iris)

itest = mod(kod(i,is).2)
do 260 j=jbsjl )
np = np + 1

xp{npsrsisn)=  xb(jris)

yo(npsisnd=  yo(js,is)

if(j .eq. jb) go to 260

iflitest .eg. 1) <call drawa(xo(nperisn),yb(npsisn))

if(itest .eg. 0) <call dasha(xbinprisn),yb(nprisn).,3)
240 zontinue

300 jib = jL + 1
notot(isn)= np
noch{isn) = noc¢c

The bell will sound and the cursor will appear on the screen,
Locate the cursor at a position in tne boundary plot to select
an 3rea to oe included as part of the region of interest, To
enter this point, press the letter "i” on the terminal keyboard,

0O 0O 000



WO O 0 0 0O

13

33
c3s

Depending upon the numper of boundaries crossed, all bounded
regions will be eitner incltuded or excluded as part of the
region of interest, based on their relationship to the region
Located by tne cursor. The-value of ipar 1is set to establish
the parity of the regions for inclusion or exclusion,

call pell

call movabs(1,3100/(3-itek)**2)
call anmode

read(5,1006)

writel6,1007)

c$31007 format (" PLACE THE CURSOR INSIDE THE"/

¢33
c%3s
¢33
c%$
c3$
c%h
c3s
c$3
c$3
c$$
c$s3

¢33

9090
111

" REGION YOU WISH TO INCLUDE"/
" ANV DEPRESS THE 'i' KEY.™

catl stty("-modes",""erklsctl_char")

call vcursr(itests,xin,yin)

call stty("-modes"”,"erkl,"ctl_char")

if(itest .ne. 105) go to 310

ipar(isn) = (-

call inside(isnsinoutsxinsyin)

ipar(isn) = 1 = inout

call shade(isn)

call anmode

icrt = 1

call complt(isn)

icrt = @3

read(5,1006) itest

return

write(6,1111)

format (/"™ YOU DID NOT SPECIFY A VALID BOUNDARY",
" COMBINATION CODE."”/"™ THE BOUNDARY",
" COMBINATION PROCEDURE IS TERMINATED.”"/)

return

end

036
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logo.fortran 01/30/80 0923.8rew 01/30780

supbroutine logo

This subroutine wWwas written and programmed Dy

A. C. Olson ’
for use in the GARNET interactive graphics system,
GARNET was ceveloped to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

call twindo(1,976,1,720)
call czaxis(d)

call movabs(100,600)
call drwabs(272,700)
call drwabs(688,7003
call drwabs(863,600)
call arwaos(s688,500)
call drwapns(272,500)
call orwabs(100,600)
call czaxis(1)

call dgrwabs (164,600
call movabs(272,700)
call arwaps(272,665)
call movabs(6388,700)
catl arwabs(688,665)
call movabs (860,600
call drwabs(79%96,600)
call movabs(688,500)
call drwabs(688,535)
catt movabs(272,520
call drwabs(272,535)
call movabs (184,600
call drwabs(272,650)
catl drwabs(683,650)
catl drwabs(776,600)
call drwabs(688,550)
call drwabs(272,550)
call crwabs(184,600)
call movabs(320,576)
call chrsiz(1)

call anmoae
wWwrite(6,1001)

call movabs(218,430)
call czaxis(Qd)

call enrsiz(3)

call anmode
write(6,1002)

call movabs(301,325)
call czaxis(1)

call anmode
“rite(6,1033)

call movabs (330,225

[
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10
1032
1033
1234
1035
1006
1037

call czaxis(Q)

call chrsiz(4)

call anmode
Write(6,1004)

call chrsiz(3)

call movabs(352,150)
call anmode
dritel6,1005)

call movabs(256,85)
call anmode
write(6,1300)

call movabs(300,20)
call anmode
arite(6,1007)

return
format("
format ("
format ("
format ("
format("
format ("
format ("
and

GARNET™)

created by")

A, C. OLSON")
for the'")
NATIONAL™)

COAL RESOQOURCES™)
OATA SYSTEM™)

08
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messag.fortran 01/30/80 1110.3rew 31/30/80

sudroutine messag

This subroutine was written and programmed by

A, C. Olson
for use in the GARNET interactive grapnhics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

dimension Lpt (1500)

common /surfac/ xob(1500) . yob (1500) .
2t (1500) ., zo0(1500) ., residu(1500) .
Ms Ne npes
perds, resums ntcs
npcs nsqQs msql.,
ms33» wsQb . sig

common /3raphc/ xming, yming zming,
2gria(65000), xmaxe ymax.es Zmaxs
istat(65300), .nx., nys nzs
x(16000) ., nxgds, nygds, ncell,
y(160030) » delgrds, igrids icell,
intos zint, zlevel, level.,
npold, lolot, dashl., pcrange
levmin, levmaxs ifit, iswls
iswas isw3s . iswbs iswS

common /baud/ ipaud

write(6,1003)

format (/" THE DATA VALUES WHICH EXCEED 3 TIMES THE ROOQOT MEAN"
" SQUARE ERROR ARE:"™//7x+s"X0B",9x,"Y0B",9%,"20B",7x,"ERROR™/
5"” "stl" ",Sx’"
arr = 3.*%s5i3

40 300 i=1,np

LtptCi) = 0

if(abs(residu(i)) ,le. err) go to 300

tpt (i) = 1 .

irite(6,1004) xo0b(i)sryob(idrzob(idsresidu(i)

continue

format(/" THE DATA VALUES WHICH EXCEED 2 TIMES THE ROOT MEAN"
" SQUARE ERROR ARE:"™//7x,"X0B8",9x,"Y0B",9x,"208",7x,"ERROR"/

- - -

covvmme Gy T eewaat)

Sx 4 B ad ’ S xl"---‘---"ls X I"-----_-"' 5 xl“-----")
irite(A,1005
err = 2.%sig

Jo 400 i=1,np

if(lpt(i) .ne+ 0) go to 400
if(aps{resiadu(i)) .le, err) go to 400
~rite(6,1004) xoo0(i)sryob(i)srzonlidsresiduli)
continue

format(2{Sxsf7.3)2sSxsf?7,123x»f7.1)

call hdcopy

call inmittlivbaud/10)

irite($,1002)

1110
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format(//"

FOLLOWING
TO DELETE
THE POINT
TO CHANGE
PRESS THE
FOLLOWING

THESE DATA VALUES WILL ALSO 3E DISPLAYED ON THE"/

CONTOUR PLOT FOR EDITING."/

A VALUE FROM THE DATA FILE, PLACE THE CURSOR ON"/
AND PRESS THE ""D"" KEY."/

A DATA VALUE, PLACE THE CURSOR ON THE POINT AND"/
"MC"" KEY. THE DATA VALUE MUST 3E THEN ENTERED"/
THE PROMPT FOR ""VALUE."""/

TO PROCEED TO THE NEXT STEP IN THE EDITING PROCESS, PRESS"/

THE mryne

return
end

KEY.")

100



OO0 0000000

50

10433

1005

obsin, fortran 01/30/80 0923.3rew 131/30/80

suoroutine obsin{c)

This subroutine was written and programmed by

A, C. Olson
for use in the GARNET interactive 3raphics system.
GARNET was developed to perform resource mapping
ana resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

cnaracter*3 filnml,filnm2,filnm3d,filgrd,filobs,filnam

di1mension c(69)

common /switch/ isobssisdum(?)

common /files/ filnml,filnm2,filnm3,filgrd,filobs

common /surfac/ xon(1500 )., yon (1500 >,
2t (1500 2., zob{(1500 )., residu(1500 ).,
ms Ne np»s
perd, resum, ntcs
npces mS Qe msges
msq3, nsqb», sig

common /graphc/ xming, yming zming
zgrid(65000), xmaxs ymaxs, zmaxes
istat (650000, nx. ny, - nz,
x (140038, nxgds nygdes: ncell,
y (16000, delgrd, igride icells,
intos zint, zlevel, level,
nbold., Lplote dashl. pcrangs
Levmin, levmax, ifits iswis
isw2os xtour., ismth, icnt

common /corner/ xcorn(4), ycorn(4)

calt prompt ("NAME CFf OBSERVED POINT FILE: ",29)

read(5,1003)filnam :

format(ag)

if(filnam,eqg."” ".and.filobs.eqs" ") go to S50

isobs=1

if(filnam.eq.filobs) return

if(filnam,eg."™ ") return

if(filnam.ne."none”) go to 200

isobs=Q

return

call assoc(22,filnam,"si ™)

read(22,19064,err=100) npemensxminsxmax,yminsymaxesz2miny,zmaxs,siges
xcorn,ycorn

format(3i5/7f10.4/78f10.4)

read(22,1005,err=100) (xo0b(i)s,yob(ids,zoo(id,i=1,np)

read(22,1005,err=100) (residulid,i=1,np)

read(22,1305,err=100) ¢

format(be12.5)

rewind 22

call assocscloser(22)

filoons=filnam

return

[N
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100 catl assocScloser(22)
4o to S50
entry opsout(c?
write(6,1902)
1002 format(™ A-NEW OBSERVED POINT FILE IS BEING CREATED, PROYIDE™)
call prompt(”“NAME OF OBSERVED POINT FILE: ",29)
read(5,1203)filnam
catl assoc(21,filnams,"so ")
1flaos{xmax - xmin) .gt. 0. .ana. abs{ymax - ymin) .gt. 0.) go to 150

xmin = aminl(xcorn(M),xcorn(2),xcorn(3),xcorn{é))
xmax = amaxl{xcorn(1),xcorn(2),xcorm(3)sxcorn(é))
ymin = aminl(ycorn(1),ycorn(2),ycorn{3),ycorn(4))
ymax = amaxl{ycorn(1),ycorn{2),ycorn(3),ycorn(s))

159 write(21,1004) npsmsnsxminysxmaxsymin,ymax-.zmin,zmax,sige
xcornsycorn
write(21,1005)(xob(id),yob(i)rzon(idsrizt,onp)
write(21,1305)(residu(i),i=1snp)
write(21,1005) ¢
call assoc3closer(21)
filoos=filnam -
return
end
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outtin.fortran 01/30/80 0923.8rew 01/30/80

sunroutine outlin(radrels,nocirp)
This subroutine was written and programmed by
A, C. Olson
for use in the GARNET interactive graphics system.
GARNET was developed to perform. resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /surfac/ xob(1500) ., yob(1500) »
2t (1500) ., 200(1500), residu(1500),
me Ne nNpes
perg, resumes ntce
noc . MmsSqQe msq2.,
msg3., msqb, sig
common /graphc/ XMmineg yming: zming,
2grid(65300), xmaxe ymaxe, Zmax.
istat (650000, nx. ny, - nz.,
x{(15000>, nxgds, nygds,- ncells
y(16000)l delgrd, igf‘idv icell,
into, zintes zlevel., Level.,
nbold., Lplot., dashl, pcrangs
levming, Levmax., ifit, iswl,
iswls isw3s iswbd, iswS
common /bound/ x5(20000.,2), yo (20000,2) nch(2000,2),
noch(2)., kod(2000,2)» ‘ipaf‘(Z)f

icna(2), kap(15,2)» nptat(2)

THIS SUBROUTINE COAMPUTES THE RESOURCE 30UNDARIES. GIVEN A

SET OF OBSERVATION POINTS (XO0B(I)»YO0B(I))» A RADIUS FOR

RELIABILITY OF MEASUREMENT, RADREL, AND REGIONS BOUNDED

EXTERNALLY OR INTERNALLY BY PCLYGONS, THIS SUBROUTINE (OMPUTES

THE BOUNDARY OUTLINES WHICH LIE IN ACCEPTABLE POLYGONALLY

DEFINED REGIONS BUT DO NOT LIE WITHIN THE RADIUS‘OF RELIABILITY

OF ANY OF THE OTHER OBSERVATION POINTS.

INOUT = 1 INDICATES THAT A BOUNDARY POINT LIES OUTSIDE ALL
OTHER RELIABILITY CIRCLES, BUT INSIDE ALL
ACCEPTABLE POLYGONALLY DEFINED REGIONS.

INQUT = O INDICATES THAT A BOUNDARY POINT LIES INSIDE AT
LEAST ONE OTHER RELIABILITY CIRCLE, OR ELSE
QUTSIDE THE ACCEPTABLE POLYGONALLY DEFINEO
RESIONS.
INSAV = THE INGUT VALUE FOR THE PRECEDING BOUNDARY POINT.
inreg = 1
iftay = 0
is = 2
ne = nocirp + 1
xnc = nocirp
xrag = 6,2331853/xn¢
do 900 i=1,np

183
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do 900 k=1,n¢

i3 = np + 1

dqk = k =1

dgk = -xradrdgk

xc = xob(i) + radrel*cos(dgk)
yc¢ = yob(i) + radrelxsin(dgk)

if((xmin = xc)*{(xc = xmax) .lt. 0.) go to 200
if{(ymin = yc)*(yc ~ ymax) .,it. 0.,) go to 200

c 1
[ THE FOLLOWING STATEMENTS TEST FIRST OFf ALL TO SEE IF THE
c 30UNDJARY POINT ON A CIRCLE, (XC,YC), LIES WITHIN AN ACCEPTABLE
[+ POLYGONALLY DEFINED REGION. IF SO, THE POINT IS THEN TESTED
c TO DETERMINE IF IT LIES OUTSIDE ALL OTHER RELIABILITY CIRCLES.
c IF A CIRCLE CROSSES OVER THE BOUNDARY OFf ANOTHER CIRCLE OR A
c POLYSON, FIND THE INTERSECTION, (XI,YI).
c
Jistmx = 2.%*radretl
do 100 j=1,np
if(i .eg. j) go to 100
dist = sqrt((xc = xob(j))**2 + (yc = yob(j))=x2)
if(gist .yge. distmx) go to 100
D] = ]
distmx = dist
102 continue
"(distnx .le. radrel) go to 200
= np + 1
1f(xap(15,1) .ne. "no") call insideSinslic(issinregsxcryc)
1f(inreg .2q. 0) go to 200 '
c
[ THE 30UNDARY POINT, (XCsYC)» LIES OUTSIDE ALL OTHER RELIABILITY
¢ CIRCLES, 3uT WITHIN ALL ACCEPTABLE POLYGONALLY DEFINED REGIONS,.
[ IF THe PRECEDING POINT IS OF THE SAME STATUS, DRAW A LINE
¢ 3ETWEEN THE TwQO POINTS. OTHERWISE, PROCEED TO LOGIC TO FIND
¢ THE INTERSECTION OF ONE OF THE POLYGONAL OR CIRCULAR BOUNDARIES
C WITH TAE LINE SEGMENT BETWEEN THE TWO POINTS.
[
inout = §
if(k .eg. 1) go to 800
X1 = xsav
yi = ysav
if(insav .ne, 1) go to 300
if(k .eq. 2) call drawsSmove(xsavsysav)
call draws{xcsyc)
go to 300
c
[ THE 30UNDARY POINT, (XC,YC), LIES INSIDE AT LEAST ONE OF THE
c RELIABILITY CIRCLES, OR OUTSIDE THE ACCEPTABLE POLYGONALLY
c DEFINED REGIONS. IF THE PRECEDING POINT I3 OF THE SAME STATUS.,
[ NO LINE IS DRAWN, THE POINTS ARE SHIFTED, AND A NEW POINT IS
4 CALCULATED AND TESTED. [F THE STATUS IS DIFFERENT., PROCEED TQ
¢ LOGIC TO FIND THE [NTERSECTION OF THE POLYGONAL OR CIRCULAR
c BOUNDARY WITH THE LINE SEGMENT BETWEEN THE TWO POINTS,
¢
200 inout = 0
%1 = xc
yi = yc
if(insav «ege 0 <0r. Kk .egq. 1) go to 300

¢ THIS IS THE LOGIC FOR DETERMINING THE INTERSECTION.



c FIRST TEST TO SEE IF CIRCLE INTERSECTS WITH POLYQON.

c
300 if({xap(15,1) .ne. "n5") call bndinti{xsavsysavexceycoexbryoriflageis)
if(iflag .eq. 0) go to 400
X 3 =. xb
yi = yb.
¢ .
[4 [f THE CIRCLE IN QUESTION INTERSECTS WITH A POLYGON, ALSO
4 TEST 7O SEE IF [T INTERSECTS WITH ANY OTHER CIRCLES WITHIN
[4 THE POLYGONAL REGION. IF S0, THE POLYGONAL INTERSECTION
¢ POINT JILL BE REPLACED WITH THE INTERSECTION WITH THE OTHER
c CIRCLE.
¢
400 if()]j) <3te Np .ande. jjsav .gt. nNnp) go to 600
4
¢ DETERMINE THE POINT OF INTERSECTION WITH THE OTHER CIRCLE.
c
ik = ]}
if(insav .lt. imout) jk = jjsav

call cirint(xsaveysavsxcrycrxob(jk)sryob(jk),radrel,xst,ysi,
xs2sys2+,int)

if(int .eq. 0) go to 600

if((xsav - xs1X*{xs1 - x¢) .lt. 0.) go to 500

if((ysav = yst)v(ys? - yc) .lt. 0. go to 500

x i = xs1
IAl = ysi
30 to 600
SN0 if{(xsav = xs2)*(xs2 = xc) .lt. 0.) go to. 600
if((ysav = ys2)*{ys2 = yc¢) .lt, 0.) go to 600
x 1 = xs2
y1i = ys2
c
c TEST 73 DETERMINE IF A RELIABILITY CIRCLE INTERSECTS THE MAP
c EOGE. IfF S0, DETERMINE THE INTERSECTION POINT AND USE IT TO
¢ TEZRMINATE THE RELIABILITY BOUNDARY, '
c
600 if{xi ,le., xmax) go to 610
yi = ysaw + (yc - ysav)*(xmax - xsav)/(xc - xsav)
X1 = xmax
jo to 620
6192 if{xi .ge, xmin) go to 620
yi = ysav + (yc - ysav)=(xmin - xsav)/{(x¢c - xsav)
X1 = xmin
6290 if(yi .le. ymax) go to 630
x i = xsav + (xc = xsav)*{(ymax = ysav)/(yc - ysav)
yi = ymax
yo to 640
630 if(yi «ge. ymin) go to 640
X = xsav + (x¢ - xsav)*{ymin - ysav)/(yc = ysav)
yi = ymin
¢
[ IF THE LINE SEGMENT FROM THE BOUNDARY OF A CIRCLE MOVES QUT OF
S A RESTRICTED REGION, PLOT THE LINE SEGMENT TQ THE INTERSECTION.
¢
640 if(insav .tt, inout) go to 700

call drawsSmove(xsaveysav)
call draws(xisyi)
go to 800

¢ IF THE LINE SEGMENT FROM THE BOUNDARY OF A CIRCLE MOVES INTO

1C5



c
c

[
700

wo o oo

00

900

A RESTRICTED REGION, SKIP TO THE INTERSECTION AND THEN PLOT THE
THE REMAINDER OF THE LIME SEGMENT.

call drawsimove(xi,yi)
call draws(xcsyc)

SHIFT THE POINTS AND THE STATUS VALUES AND PROCEED TO PROCESS
THE NEXT POINT,

1nsav = inout
Jjisav = )}
Xsav = xc
ysav = yc
continue

raturn

end
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- path.fortran 01/30/80 07223.8rew 01/30/80

suporoutine path(klose)

This subroutine was written and programmed Dby

A, C. Olson
for use in the GARNET interactive graphics system.
SFARNET was developed to perform resource mapping
and resource estimations for tne NATIONAL COAL
RESOURCES DATA SYSTEM,

common /index/ nx1., nx2s nyl, ny2e.
nxgmes nygms xorigs, yarig
comman /3raphc/ xming, . yming zming,
2gri1d(65000), xmax., ymaxe Zmaxe
istat(65000), nx. nys nze.
x(146000) ., nxgds nygd. ncells
y(14003), delgrd, igride icells
intos zint, zlevel, level.,
nootds, Lplots dashle pcrang,
tevming, Levmax., ifite ksets
iswle ktours ismthe ient
dimension ' Lh(4), 2104), z22(4)
x 1 = x(1) .
yi = y(1)
test = delgrd
jcount = 1

iflismtn .eq. 1) call smoothixi,yi,?1)

qix = digrig/iny - nx1 + 1
qiy = mod(igridsny) - nyl
igdny = igrid + ny

z1(1) = zgridligrid)

z21(2) = zgrid(igrid+?!)
z143) = zgrid(igdny+?1)
21<4) = zgrid(igdny)

do 10 i=1,4

i = mod(i-into+3,4) + 1
z22¢(i1) = z1(i)

Lh(ii) = 0

1f(z2Ci1) ,gt. zlevel) Lh(ii) = 1 -
if(lh(1) + Lh(2) + th(3) + Lh(4) .eq. 0) go to 40

T SEE IF CONTOQUR LINE EXITS FROM OPPOSITE SIDE OF THE
CELL.

ifCin(1) .ne. Ln(2) .and. th(3) .ne. th(4)) go to 40
if(lh(1) .ne. th(2) .or. Lh(3) .ne. Lh(&)) go to 20
iout = mod(into+t.,4) + 1

30 to 50

TO SEE IFf CONTOUR LINE EXITS FROM THE RIGHT EDGE OF THE
CELL.

Q920.
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220

1f(Lh(1) .me, Lh(2)) go to 3C
iout = mod(intot2,4) + 1
30 tao S)

TEST 7O SEE IF CONTQUR LINE EXITS FROM THE LEFT EDGE OF THE
GRID CELL.

i fCLln(3) .ne. Lh(4)) gao to 40
iout = mod(intos,4) + 1
go to 50

IT IS P0SSIBLE FOR THE CONTOUR LINE TO EXIF THE GRID CELL
FROM Z[THER THE RIGHT OR THE LEFT SIDE. DETERMINE THE SLOPE
OF THE CONTOUR LINE AT THE ENTRY POINT BY MEANS OF A BILINEAR
FIT TO THE FOUR GRID POINTS. THE SLOPE INFORMATION IS THEN
USED TO DETERMIMNE THE SIDE OF THE GRID CELL THROUGH WHICH THE
CONTOUR LINE WILL EXIT,

X X 2 xi = xorig =~ gix*delgrd
7y = yi - yorig = qiy=rdelgrd
if(into .eq. 4) go to 43
iflinto .ne. 1) yg4o to 41

XX = delgrd =~ yy

go to 43

if(into .ne, 2) go to 42

X X = detlgrd - xx

go to 43

X X = yy

a = z2(1)

o = (22(4) - 22¢1))/delgrd

[ (22(2) - 22(1))¥/delgrd

d (22¢(1) = 22(2) + 22(3) = 22(4))/delgrd*x*2
if(abs(c+d¥xx) .le. 0.) ygo to 44

slope = =o/(c + d*xx)

if(slope .gt. 3.) go to 21

if(slope .it. 0.) go to 31

if(xx «gte.e «5xaelgrd) go to 21

go to 31

go to (210,220,230,240),170ut

zp1 = 21(1) - zlevel
202 = zlevel = 21(2)
3inc = .3

if(abs(z2pt+2p2) .gt. 3.) Qqinc = zpl/(zpl + z2p2)

x i = xorig + delgrd*gix

yi = yorig + delgrd*(giy + qinc)

if(icell .le. nygd*nx1) 3o to 400

30 to 300

zp1 = 21(2) - zlevel

zp2 = zlevel = 21(3)

ginc = LS

if(abs(zp?+zp2) «3t. 3.7 Qqinc = zpl/(zp1 + zp2)
xi = xorig + gelgrd*x(gix ¢ ginc)

yi = yorig + delgra*x(giy + 1)
if(mod(icell~1sny3d) .ge., ny2 - 2) go to 400

jo to 300

zp1 = z1(3) - zlevel

z2p2 2 zlevel = 21(4)

3inc = L5

1f(abs(zpl+2zp2) .gt. 0.) qinc = zp2/(zpl + z2p2)
X i = xorig + delgrax(gix + 1,) .
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yi = yorig + delgrd*(qiy + qinc)
1flicell +gt. nygdx«(nxgm - 1)) go to 400

go to 300
2490 zpl = 21(4) - zlevel ,
zp2 =" zlevel = z1(1)
gine = .5
if(abs(zpl1+zp2) «gte. 04) qinc = zp2/(zpl + zp2)
x i = xorig + delgrd*{(gq¥x % ginc)
yi = yorig + delgrdxgiy
if{mod(icell,nygd) .eq. ny?l) go to 400
300 istat(icell)y = istat(icell) + iout -1
test = sqrtl{{x(1) = xi)**x2 + (y(1) = yi)+*x2)

if(test ole. .0D%*delgrd) go to 400

if(iout .ne. 1) 30 to 310
into = 3
igrid = igrigd - ny
icell = dicell - nygd
go to 349

319 ifCiout .ne. 2) go to 320
into = 4
igrid = qigrid + 1
icell = djcell + 1
go to 347

322 if(iout ,ne., 3) go to 330
into = 1
igrid = igrid + ny
icell = qcell + nygd
go to 340 :

330 into = 2
igrid = digrid =1
icell = icell =1

340 istat(icetl) = 4=xinto
jcount = icount + 1
x{icount) = xi
y(icount) = yi
go to 100

400 icount =  ijcount + 1

ifl{klose .eq. 1 .and. icount ,le, 6) return
x{icount) = xi
yCicount) = yi

if(test .le. .007~delgrd) call cclock(areasxsyricount)
if(icount .le. 3) go to 430

if(ismth .ne, 1) go to 430

d0 410 i=1,icount
ix = 1600C - icount + i
x(ix) = x(1)
41) y(ix) = y(1)
do 420 i=1,icount
ix = 16000 - icount + i
ic = 3
ifdic .ne, icaunt) go to 420
ic = =1
if(test .le, ,001*delgrd) ic = 0
420 call smooth(x(ix),y(ix)sic)
500 call curve(icnt)
inout = -1 .
if(ktour .eq. 1 a.o0r, kset Llt, 0) call conin3conouti{klose,inout)
return
430 icnt =  icount -
go to 500

[
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ptanar.,fortran

suproutine ptanar(gfact)

01/30/80 0923.8rew 01/30/80

This subroutine was written and programmed Dy

A, C., Olson
for use in the GARNET

interactive graphics system,

GARNET was developed to perform resource mapping
and resource estimations for tne NATIONAL COAL
RESOURCES DATA SYSTEM,

common /surfac/

xob(1500) .,

yob (1500) »

zming
Zmaxe
NZe
ncell,
icells
level,
pcranges
iswle,
ient

n)x*x2)

zt(1500), z00(1500). residu(1500),
Me Ne nps
perd, resumy ntcs
npe s LEL-P asqls
msqg3., msqbs sig

common /graphc/ xmine yaing-
zgrid(65000), xmaxe ymax,:
istat(é65000), nx. nyes
x(15000) ., nxgds nygdrsr
y (1600G)» delgrdes igride

' intors zint, zlevel,
nbolds Lplot, dashl,
levming, Levmax, ifits
iswl, ktour» ismthe

dimensian sum(3,3), b(3)

dimension ul(3,3), soln(3)

Jimension indx(26), dist(24)

zmin = 1.e20

2max = =-1,e20

maxpts = 16

if(np «ge. 4 .and., np .le. 24) maxpts = np

dmax = sgrt((xmax - xmin)*x2 + (ymax - ymi

d0 200 j=1s,nx

XX = j -1

X% =2 xx*delgrd + xmin

do 200 i=1,ny '

Yy T B |

yy = yy*delgrd + ymin

index = (j=1)*ny + i

Sumw = g, '

Sumwx = 0O,

sumwy = 3,

sumwz = 0.

sumwxx = 0O,

sumwxy = O3,

sumwyy = 13,

sumwzx = 0O,

sumwzy = Q.

distmx = dmax

Jo 50 k=1s,np
dista =

sgrt{(xob(k) - xx)*x2 + (yob(k) - vy

y)yxx2)

0920.



39
35

40

50

100

200

if({k .gt. maxpts .and. dista .ge, distmx) go to 50

kdex EEEE S

kmax = K

if(kmax .gt. maxpts) kmax = maxpts

do 40 L=1,kmax

{min = (L o+ 1

if(l .eq., kmax) go to 35

if(dista .gt. dist(l)) go to 40

do 30 m=ilmins,kmax

mdex = xmax + lmin - m

dist{mgex) = dist(mdex-1)

indx (maex) = indx(madex=1J

Jist(lmin~1) = dista

indx(lmin=1) =  kdex

Jo to &5

continue

if(k .gt. maxpts) distmx = dist(maxpts)

cont inue

do 100 k=%,maxpts

L = indx(k)

g = 24.xdist(k)/aistmx

wt = 720,/(720. + q*(720, + q*(360. + q*(120,
+ g*lb. + @IV

dumz = wt*zob(Ll)

dJumx = wtrx(xob(l) - xx)

dumy = wt*(yob(l) - yy)

sumw = Sumw + Wt

Ssumw X = sumwx + dumx

SUMWY = sumwy + dumy

sumwz = sumwz + dumz2

sumwxx =  sumwxx + dumx*(xob{(l) = xx)

sumwxy =  sumwxy + dumx*(yeb(l) - yy)

sumwyy = sumwyy + Jdumy*{yob(l) - yy)

sumwzx = sumwzx + dumx*zob(l)

sumwzy = sumwzZy + dumy*zob(l)

cont inue

sumw = sumw + gfact

Sumw2 = sumwz + gfactrzgrid(inagex)

sum(1,1) = sumw

sum(1,2) = sumwx

sum(2+,1) = sumwx

sum(1,3) = sumwy

sum(3,1) = sumwy

sum(2,2) = sumwxx

sum(2,3) = sumwxy

sum(3,2) = sumwxy

sum(3,3) = sumwyy

2(1) = sumwz

8{(2) = sumwzx

p(3) =  SuUmwZy

call linear(sumssoln,brul,3,3)
2gridiindex) = soln(1)

ifdzgrid(ingex) .gt, zmax) zmax = zgrid(index)

if(zgrid(index) .lg. zmin) zmin
continue

return

end

zgrid(index)
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pltechn,fortran

suoroutine pltchn(is)

This subroutine was written and programmed Dy

A, C. Olson

31/30/80

0923.3rew 01/30/80

for use in the GARNET interactive graphics system.
GARNET was developea to perform resource mapping
and resource estimations for the NATIONAL COAL

RESOURCES DATA SYSTEM.

common /graphc/ Xmin, ymin,
25r1a9(65000), «xmax., ymaxes
15tat(65000), nx., ny.s
x (16000, nxgds, nygde
y(16000), detgrd, igrids,
intos zint, zlevely
nbotides tplot, dashl,
Ltevmin, levmax, ifite
ncige isw3, ismth,
common /bound/ xb(20000.,2)., yb(20000,2),
noch(2)., k0d(2080.,2;,
tend(2) kap(15.,2),

This subroutine is designed to scan through tne
array and olot each chain on the CRT displays

is=th

zming
zmax»
nzes
ncell,
icell,
Level,
pcrange
kset,
iswS
nch{2000,2),
ipar(2).,
nptot(2)

chain

noch(is) gives tnhe total number of chains in the is~th
array.
neh(isis) jives the number of points in the 1i-th chain
of the is-th array,
;b indexes the beginning point of the chain,
it indexes the last point of the chain.
jo = 1
ne = noch(is)
do 200 i=1,n¢
ifCnen(isis) JLlt, 0) return
jL = jb ¢+ nch(isis) =~ 1
xx1 = xo(jbesis)
24 = yb(jbsris)
1bp = jb +

call draws3move(xxl,yyl)
do 150 j=jopsijl

xx2 = xb(jesis)
yy2 = yb{jaris)
t1x = (xmin - xx1)*(xx1 - xmax)
t2x = (xmin = xx2)={xx2 =~ xmax)
tly = (ymin = yy1)*(yyl = ymax)

0920.
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20

If potn points of the boundary line segment are within the

rectangular

tly .=
if(t1x .ge.

tly «ge.
t3x =
téx =
t3y =
tby =

If the poundary
lines throughn

xmin or

(ymin = yy2)*{(yy2 =
0. .and., t2x .ge., 0.
0. .and. t2y .ge. 0.)

(xx1 = xmin)*x(x@in =

(xx1 - xmax)*(xmax =

(yy! - ymin)*x{(ymin -

(yy? - ymax)*(ymax =

Line segment does not
xmax » nor t

frame, plot tne entire Line segment,

ymax)
edand.
go to 50
xx2) °
xx2)
yy2)
yy2)

intersect the vertical
he horizontal lines

through ymin or ymax , skip to the next line segment in
the boundary chain.
if(t3x .lt, 0. .and. t4x .lt. 0. .and.
t3y Jlt, 0« sand. tiéy Jitt. 0.) go to 100

If one of the endpoints of the boundary line segment
lies within the rectangular frame, proceed to the

logic for determining the intersection with the frame
and plot the portion of the Line segment that is insige
the frame.
if((t1x .3e. 0, .and., tly .ge. 0.) .or,
(t2x .ge. O« and. t2y o.ge. 0.)) go ta 10
xxm = LS5%*(xx1 + xx2)
yym = JSx(yyl + yy2)
téx = (xmin = xxm)*x(xxm = xmax) *
tby = (ymin - yym)x(yym = ymax)

If poth end points of the poundary line segment lie
outside of the rectangular frame, and a test of the
midpoint of the line segment shows that its too., is
outside the frame. then proceed to lagic for processing
the next Line segment,

if(téx lte 0. oor. téy .lt. 0.) go to 100
A part of tne poundary line segment LieS within the
rectangular frame., Start with the first point of the
Line segment (itest = 0) and find the closest frame
intersection., If the point lies within tne frames» an
intersection will not be computea an3 the valye of
(xxsyy) will be that of the first endpoint., Then
process the second endpoint (itest = 1) and find the
closest frame intersection, If this point lies within
the frame, an intersection is not computed and the
value of (xx,yy) remains that of the secand endpoint.
A move to the first value of (xxsyy) and a draw to the
second value of (xx,yy) draws that portion of the
Line segment Llying within the frame,

X X = xx?

Yy = yyl

itest = 0

if({xmin = xx)*{xx = xmax) .ge. 0.) go to 30
if{(xx1 = xmin)*(xmin - xx2) .gt. O0.) xx = xmin

|
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30

40

S0
100

150
200

if((xx1 =

if({ymin
if((yyl =~

iflitest
if(itest
X X

Yy

itest
if(itest
3o to 100

xmax)*(xmax - xx
1flabs(xx2-xx1) .gt. Q.)

-~ yy)«{yy = ymax)
ymin)*(ymin = yy
if((yyl = ymax)«(ymax = yy
if(abs(yy2-yy1) .gt. 0.)
0) call draws$move(xxryy)
1) call draws(xx,yy)

.eq

2@Ge.

.le

xx2
yy2
itest + 1
1) go to 20

call oraws(xx2,yy2)

xx1

Yyt
continue
jb
return
end

xx2
yy2

jL o+ 1

2) .g
Yy =
«ge.
2) g
2) .g
xx =

te O0.) xx = xmax

yyl + (yy2=yy1)s(xx=xx1)/(xx2=xx1)
J.) go to 40

te Q0.) yy = ymin

t. 0.) yy = ymax

xx1T + (xx2=xx1)*x(yy=-yy1)/(yy2=-yy1)
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points, fortran 01730780 0923.8rew 01/30/80

syoroutine points

This subroutine was written and programmea by

A, C. Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for tne NATIONAL COAL
RESOURCES DATA SYSTEM,

common /surfac/ xob(1500)., yob (1500,
2t (1500)» zob (1500, residu(1500),
me n, npe
perd, resum, ntce
npce» asqgs msq2.,
nsy3., msqgbs sig

common /graphc/ xmin, ) yming, zming
zgrid(650Q00) - xmax, ymaxs Zmaxes
istat(65000), nx. ny» nz.,
x (16000, nxgdes nyg3. nceltl,
y (16800}, delgrd, igrid, icelles
intos zint, zlevel, level,
nbold, lplot, dashi, pcrangs
Levming, Levmax, ifits isuwle
iswl, isw3e ismth, icnt

common /factor/fact

xrng = xmax = xmin

yrny = ymax - ymin

J0 1230 i=t,np

xtest = (xmin - xob(i))*{(xob(i) = xmax)
ytest = (ymin = yob(i))*(yob(i) - ymax)

if{xtest .le. 0. .or. ytest .le, 0.) go to 100
call cross(xon(id,yon(i))

Yy = yob(i) =-(,0042*yrng + .35)

X x xob(i) = .042

if(lplot .ge. 1) call calbegScalnum(xxs,yy,.006*yrng*facts,zon(id),s0.r=1)
x X xob(i) - ,05

Yy yoo(i) - .02+yrng

if(tplot .le. 1) call crtnumixxsyyrzob(id,b,1)
continue

retuyrn

end

LA
[T
D
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qdgrid.fortran

subroutine gdgrid(gfact)

This sudroutine

for use
SGARNET was devaloped to perform resource mapping
and resource estimations for the NATIONAL COAL

RESOURCES DATA SYSTEM.,

in the SARNET

common /surfac/
2t (1500),

Mmes
perd,
npce
msqg3.,

common /graphc/

01/30/380 0923.3rew 01/30/3C

was written and programmed vy

A. C.

xob(15Q00) .,
200 (15007,
nes

resums
MSGe

msqgbe
Xming,
Xmaxe

nxes

nxgds,
delgrd,
zint,
{plot.,
Levmaxe
Ktour,
sum(6,6)»
Ul (626),
indx(24),

np .le,

xx*delgrd + xmin

yy*delgrd + ymin

2gric(65000),
istat(65000),
x{(16000).,
y (16000) .,
intos,
noold,
levming,
isw2,
dimension
dimension
Jimension
zmin = 1.e20
Zmax = ~1,e20
maxpts = 1o
if{np .ge, 16 .and.
dmax = sgrt({xmax
do 200 j=1,nx
X X = 3 -1
X X =
Jo 200 i=1,ny
yy = 3 =1
Yy =
index = (j=1)*ny + 1
Sw = Q.
sx = 0.
sy = 0.
sx2 = Q.
sxy = 0.
sy2 = 0.
sx3 = 0.
sx2y = 0.
sxy2 = 0.
sy3 = Q.
sxb4 = 3.
sx3y = 0,

Olson
interactive graphics system.

24)
- xmin)+*2 +

y0b(1500) ,

residu(1500) .,

np»

ntce

msgls

sig

ymin, zming,
ymax, Zmaxes
nye nze.
nygds ncell,
igrid, icell,
2level, Level,
dashl, pcrangs
i1fit, iswl,
ismth, icnt
0(6)

sotn(é)

dist(24)

maxpts = np

(ymax = ymin)**2)

0



sx2y?
sxy3

sSyé

sumz
sumzx
sumzy
sumzx2
sumzxy
sumzy2
distmx
40 50 k
jista
if{x .gt
kdex 3

Kmax Kk

1f(kmax .gt. maxpts) kmax = maxpts
do0 40 L=1,kmax

(min = | + 1

if(l .eq. xmax) go to 35

if{dista .gt. dist(l)) go to 40

30 30 m=lminskmax

ndex = kmax + lmin - m

dist(mdex) = disti{mdex=1)

indx {(mdex) = indx(mdex-1)

cCouoLoOoo

amax
1;np .
sqrt((xoo(k) = xx)**2 + (yob(k) = yy)x*2)
maxpts J.and., dista .3e. distmx) go to 50

LTI S T O T T U T I (]

dist(lmin=1) = dista

“indx(lmin-1) = «kdex

3o to 45

continue

if(k .gt. maxpts)? distmx = dist{maxpts)

continue

do 100 k=1,maxpts

L = inax(k)}

3 = 30,0xdist(k)/distmx )

Wt = 720.7(720, + q*(720. + q*(360. + q*(120. + q*(30.
+ q*(6. *+ q))))))

Junmz = wt*zoo0(l)

dumx = witr(xob(l) = xx)

Jumy = wt*iyob(l) = yy)

Jumx?2 = dumx*(xob(l) - xx)

Jumxy = gumx*(yob(l) - yy)

Jumy? = dumy*(yob(l) - yy)

dumx3 = gumx2x(xop(Ll) = xx)

Jumy3 = dumy2+*(yob(l) = yy)

Sw = Sw + wt

S X = sx + dumx

Sy = sy + dumy

sx2 = sx2 ¢ Jumx?

sSxy = sxy + dumxy

sy?2 = syl + dumy?

sx3 = sx3 + dumx3

sx2y = sxly + dumx2x(yob(l) = yy)

sxy?2 = sxy2 + dumy2x(xob(t) - xx)

sy3 = sy3 + dumy3

sxb = sx4 + dumx3*#(xob(l) ~ xx)

sx3y = $x3y + dumx3*(yob(lL) - yy)

sx2y2 = sx2y2 + dumx2+*dumy2/wt

sxy32 = sxy3 + dumy3x(xobd(l) - xx)

syb 2 syb4t + Jdumy3x(yob(l) - yy)

sumz = sumz + dumz

SuUm2Zx = sumzx + dumx*zob{l)



100

200

sumzy =  sumzy + dumy*zob(l)

sumzx2 = sumzx2 + dumx2*zob(l)

sumzxy = sumzxy *+ dumxy*zob(l)

sumzy2 = sumzy2 + dumylZwzob(l)

continue

Sw = sw + gfact

sumz = sumz 4+ gfact*zgrid(index)

sum(1,1) =  sw

sum(1,2) = sx

sum(2,1) = sx

sum(1,3) = sy

sum(3,1) = sy

sum(2,2) = sx2

sum(1,4) =  sx2 *

sum(é4,1) = sx2

sum(2,3) = dxy

sum(3,2) = sxy

sun(1,5) = sxy

sum(S5,1) = sxy

sum(2,4) = sx3

sum(&,2) = sx3

sum(3,3) = sy2

sum(1,6) = sy2

sum(6,1) =  sy2

sum(2,5) = sx2y

sum(S5,2) = sx2y

sum(3,4) = sx2y

sum(4,3) = sx2y

sum(2,6) = sxy2

sum(642) =  sxy2

sum{3,5) = sxy2

sum(S,3) =  sxy?2

sum(é4,4) = sxb

sumn(3,6) = sy3

sum(b,3) = sy3

sum(4,5) = sx3y

sum{S,4) = sx3y

sum(4,6) = sx2y2

sum(6,6) = sx2y2

sum(5,5) = sx2y2

sum(5,6) = sxy3

sum(6,5) = sxy3

sum(6,6) = syé

5(1) = sumz

5(2) = sumzZx

2(3) =. sum2y

n(4) = sumzx?

2(S) = sumzxy

5(6) = sumzy2

call linear(sumssolnsbrul,é,6)

2grid(index) = soln(i)

if(zgrid(index) .3t. 2max) Zmax =

if(zgrid(ingex) .lt. zmin) 2zmin =

continue

return

end
490
129

zgrid(index)
zgrid(index)
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1301

1302

302

1333

303

1304

304

. regstr,.fortran 01/30/80 0923.8rew 01/30/80

suproutine regstr(itest,*)

This subroutine was written and programmed by

A, C, Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL CO0A
RESOURCES DATA SYSTEM, .

common /graphc/ xXmin, ymin, aming,
2grid(465000), «xmax., ymaxes Zmax,
'istat(65000), nxe ny., nz.,
x(15000) ., nxgde nygde ncelles
y(16000) ., Jelgrd, igrids icell,
into, zint, 2level, level,
nbold, tplot, dashi, pcrangs
levmin, levmax., ifit, iswl, .
iswl, isw3d, iswb, iswS

common /param/ nztt, nyil, n21,

nx2s ny2., nze.,

xmint, xmax1, ymini, ymax1, z2mint, zmaxt,

xmin2, xmax2es ymin2, ymax2., zming, Zmax2.,

delgdt, xcorni(a4), : ycorn1(4),

delgd2, xcorn2(4?, ycorn2(4)

cammon /corner/ xcorn(4), ycorn(4)

itest = g

nz = {(nz21 + nz2)/2

if(nx1 .eq. nx2) go to 301

itest = 1

arite(6,1301) nxl,nx2
format(/" THE FIRST GRID SET HAS",i4,"” POINTS [N THE X-DIRECTION"
", THE SECOND HAS",i14,.".")
ifinyl .eq. ny2) 3o to 302
itest = 1 )
write(6,1302) nyl,ny?
format(/" THE FIRST GRID SET HAS™,i4," POINTS IN THE Y-DIRECTION"
", THE SECOND HAS™,i4,".™)
ifl{sgrt({xmint=-xmin2)**2 + (yminl-ymin2)**2)/
sart((xminl-xmax1)**2 + (yminl-ymax1)**2) ,le, .00001)
go to 303
write(6,1303)
faormat(/" JARNING: THE QRIGINS FOR EACH GRIDDED OATA SET DO"
' NOT REGISTER.™)
if(abs((xmaxT-xminl1)/(xmax2-xmin2) - 1.) .le., .0002) go to 304

itest = 1
xrangl = xmax! - xmin?
xrang2 = xmax2 = xmin2

Write(6,1304) xranglr,xrang?

format (/" THE HORIZONTAL DIMENSION OF THE FIRST GRID SET IS",f7.3,
" AND OF THE SECOND IS",f7.3,".")

iflabs{{ymaxt-ymini)/(ymax2-ymin2) - 1.) .ie, .0002) go to 305

12C
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30s

1306

306

307

1309

308

itest = 1

yrangl = ymax1 - yminl

yrang2 = ymaxZ = ymin2

Write(6,1305) yrangl,yrang?

format{(/" THE VERTICAL DIMENSION OF THE FIRST GRID SET IS",f7.3,
“ AND OF THE SECOND IS",f7.3,".™)

if(abs(delgdl - delgd2) .le. .00001) go to 306

itest = 1

write(6,1305) delgd?,delgd2

format{(/" THE GRID INTERVAL FOR THE FIRST GRID SET IS",f7.3," AND"
" FOR THE SECOND, ",f7.3,".")

ik = 0

do 307 i=1,4

ifCabs{xcorn1(i) ~ xcorn2(i)) .gt. .01) ik = 1

if(ans{ycorn? (i) = ycorn2(i)) .gt. .01) ix = 1
scorn{(i) = xcornl(i)
yecorn(i) ycornl(i)

if(itest .eq. 1) return?

if(ik .ne. 1) go to 308

drite(6,1339)

format(/" WARNING: THE CORNERS OF THE MAPS MAY NOT NECESSARILY"
" COINCIOE. THE CORNER "/" POINTS FOR THE FIRST “
"GRIDDED SURFACE WILL BE USED FOR THE PLOTTED DATA."/)

return

end
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real function round(x)

This subroutine was written and programmed by
A, C. Olson

for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOQURCES DATA SYSTEM,

double precision X e y

dimension k(2), c(2?

2guivalence (cryrk), (rndsrirnd)

data ione/o(00000000001/

round = (.

if(x ,ege. 0.d0) return

7 = x

irnd = k(1)

if(k(2) Jlt., 0 1irngd = irnd + ijone

round = signalradsc(12)

return

end

0920.:
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subroutine scrin(issfilet,fileld,*)

This subroutine was programmed Dy

R, J. Smith
to the specifications of A. C. Olson for use in
the GARNET interactive graphics sysStem. GARNET
“as developed to perform resource mapping and
resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /bound/ xb(20000,2),yb(20000,2),nch(2000,2),n0ch(2),
x0d€(2000,2),ipar(2),1cnd(2),kap(15,2) snptot(2)

common /files/ filnml,filnm2,fitnm3,filgrd,filabs
character*8 filnml,filnm2,filnm3,filgrdrfilobse
filel,filed

character iscrth=23

Jata iscrth/"GARNET.BOUNDARY . SCRATCH"/

call 10("attach”,"fited2","vfile_"siscrth)

call io("open”,"filed2","si")
reaa(42,200,end=130,err=180) (kap(i,is)»i=1,15),nptot{isl),nocn{is),
icnd(is),ipar(is)

encode(filnm1,100) kap(é,is),kap(7,is)

format(2a4)

ancode(filnm2,130) kap(13,is),kap(14,is)
if(filnml,ne,.filel) go to 110

if(filnm2.,ne.f11e2) go to 180

3o to 120

if(filnmi.ne.fite2) go to 180

if(filnm2.ne.filel) go to 180
read(42,210,end=130,err=180) (nchlt,is),1=1,nach(is))
read(42,220,end=180,err=180) (kod(¥,is8),i31,n0ch(is))
read(42,230,end=180,err=180) (xp(iris)syb(isis),i=1,nptot(is))
call closer(42)

return 1

antry scrout(is)

catl ioC(™attach","filed1”,"vfile_",iscrth)

call io("open”","filet1","so")

write(41,200) (kap(iris),iz1,15),nptot(is),noch(is),
icnd(is),sipar(is)

write(s1,210) (nch(isris),i=1,noch(is))

write(41,220) (kod(i,is),i=1,no0cn(is))

Wwrite(41,230) (xoliris)ryb(isrisd)ei=lonptot(is))

call closer(s41)

return

call closer(42)

return

format(15a34,415)

format(16i5) ’

format(80i1)

format(8f10.4)

end

-
[3®)
)
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subroutine shade(is)

This subroutine <3as written and programmed by

A. C. Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL

0920.7

RESQURCES DATA SYSTEM,

common /3raphc/ xmin, yming, aming,
2grid{(65000), xmax., ymaxe Zmaxes
istat(65000), nx., ny., nz.
x (14003, nxgdes ny3d., ncell,
y(14000) ., detgrd, igride icells
intos zint., zlevel, Level.,
noold, Lplotes dashi., pcrang.
levmin, levmax, itits kset,
naigs ktour., ismth, iecnt
common /bound/ x0(20000,23, yb(23000,2), nch(2000,2),
nach(2), kod(2000,2), ipar{2),
icnd(2) ., kap(15,2), nptot(2)
Jdimension x1(2), y1(2), ysav(5Q).,
x2(2), )'2(2)1 dir(50),
ispar(5Q)

The following set of statements is used to plot a vertical
crosshatch pattern to genote that region of the logically
compined bouncary that has been selected for inclusion as

the region of interest.

The bounaary map is divided into one hundred and one equally

spaced vertical rays.

Each ray is then testeg against the
ctoundary chains contained in the is=-th chain array to

determine tne y-coordinates of each, if any, intersection

witn a Lline segment from the boundary chain.

After all of the intersection points have peen determined.,

the y-coordinates are sortead in ascending order.
point is takxen in order, and the parity of the rank
olus the value of ipar
ce Left olank,

call czaxis(0Q)

tol = 10.*{ymax - ymin)
noc = noch{is)

delta =  JC1*(xmax = xmin)
y2 (1) = ymin - tol

y2(2) = ymax + tol

tol = S,e-8*tol

do 6C0 x=1,101

-2
)

Then each

is used to determine if that portion

af the ray is toc be plotted as a solid Lline or if it is to
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qkm = k -1

x X = xmin + jkm*delta
x2(1) = XX

x2(2) = xx

call moveal{xxsymin) »
10 = 1

icnt = 0

1o 400 i=1,n0¢

3t = jb + iabs(nch(ir,is)) = 1
«1(1) = xb(jbsis)

y1¢1) = yb{)bsis)

Scan througn the chains in the is-th array to determine the
intersection, Store the y~coordinates of the intersection
points in the ysav array. Also store the direction of the
migpoint of the line segment with respect to the vertical
shading ray in the dir array so that the value of +1
ingicates that it lies to tne right of the ray, the value
-1 indicates that it lies to the lLefts, ana the value O
inaicates that the Line segment is coincident with the
vertical ray. If the Line segment is coincident with tne
vertical ray, store both y-values of the endpoints in the
ysav array.

jop = jb + 1
ispar(l) = 1

do 390 j33ppsjl

x1(2) = xb(j,is)
y1(2) = yb(js,is)

Test to see if the Line segment is vertical and if the

xx =value is on the vertical ray passing throuth the line
segmnent, 1f so, load the y-value for both of the engpoints
into the ysav -array, set the direction value, dir , to
zero, and move on to test the next line segment,

test? abs(xx - x1(1))
test2 abs{xx = x1(2))
if(test! + test?2 .gt. 0.) go to 370

0 u

ient = dicnt + 1
ysaviicnt)= y1(1)
gir(icnt) = 0O,

icnt = Jent + 1
ysav{icnt)= y1(2)
dir(icnt) = Q.

go to 380

call tine2(xV,y1,x2,y2,xrsyr,iflag)
if(iflag .eq. 0) go to 380

icnt = jent + 1

dirdicent) = sign(l,,.5%(x1(1) + x1(2)) = xx)
ysav(icnt)= yr

x1(1) = x1(2

y1(1) = y1(2)

continue

)b = 3L + 1

If the number of intersection points, icnt » is less than or
equal to one, skip the sort procedure, Otherwise, sort the
intersection points in ascending order for use in plotting the
shaded rays. Then delete those duplicate values of ysav .

125
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if(ient .le. 1) go to 500 ‘

call dsort(ysavedirsicnt)
tdx = 1

do 450 i=2sicnt
ifCabs(ysav(il=ysav(i=1)) .gt. tol) go to 440

A duplicate intersection point has peen encountered.
Discard the duplicate point, but update the dir array
so tnat if one of the segments was vertical, the value
of dir will ingicate to which side of the vertical ray
the nonvertical segment Llies,

1ir(idx) = dir{i=1) + dir(i)

If the following test is satisfieds, ooth line segments
producing the duplicate intersection point Lie on the
same side of the vertical ray. Do not count them when
determining the parity,

iflabs(dir(idx)) .gt, 1.5) ispar(idx) = 0

If one of the duplicate intersection points resulted from
a vertical Line segment, set the value of . ispar to =1,
The absolute value of ispar will be used lLater to deter-
mine the parity for shading the vertical ray.

if(aps(abs{dir(idx)) - 1,0) .le. tol) ispar(idgx) = -1
if(iax .les 1) go to 45C

If tne previous duplicate value that was loaded came from

a vertex wWwith a vertical Line segment and this duplicate
intersection value also has a vertical line segment, then
test to see if the nonvertical line segments creating the
vertices on the verticat ray intersect the ray from opposite
sides, If sos, set the value of ispar to 2 so that the
parity does not change at the second intersection. If

the two (ine segments enter from the same sides keep the
parity odd.

itest
test

ispar(idx=1) + jispar(idx)
dir{idx=1)*dir(idx)

if(itest ,eg., =2 .and., test ,gt. O} ispar(idx) = 1
if(itest .eqe -2 <and, test tt, 0) isparidx) = 2

(]

30 to 459

idx = igdx + 1
ysav(idx) = ysav(i)
dir(idx) = airfi)
ispar(idxl= 1

cont inue

icnt = idx

The Line segments in the vertical ray are tested for parity
and plotted accordingly.

itest = ipar(is)
tflicnt ,le. 02 go to 560
tt = 0

d0 550 Ll=1,icnt

[ A
D]
<D



if¢ispar(l) .eq. 0) go to 550

ys = ysav(l)
[ .= LU o+ jabs(ispar(Ll))
itest = mod(Ll+ipar(is),2)

if(ys .lt, ymin) go to 550
if(ys «gte ymax) ys = ymax
if(itest .eg. 0) call drawa(xxsys)
if(itest .eq. 1) call movealxx,ys)

" 550 cont inue
560 if(itest .ege 1) call drawa(xxsymax)
600 continue
call anmode
return
end
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supbproutine shift(is)

This suproutine was written and programmed by

A. Co Olson
for use in the GARNET interactive grapnics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL CCAL
RESOURCES DATA 35YSTEM,

common /bounda/ xb(20000,2), yb(20000,2), nch(2000,2),
noch(2), kod(2000.,2), ipar(2),
icnd(2)., kap(15.22, nptot(2)

This subroutine is designed to shift the x,y-boundary coordginates
from the front of the xbsyb-arrays to the end of the xbsyb-arrays.
The ola chains are processed in order and the new chains are
overdritten onto the front of the arrays, This is done to make
the most efficient use of the reserved array space.

I1f the storage of these new chains requires the overwriting of
tnat portion of the array where the old chains are storeas, no

harm will oe done because only those old chains which have already
seen processed will be overwritten,

4 Jefinition of the common block variables is provided in
subroutine chain .

iend = nptot(is)
ibeg = 20000 - iend
do 10 i=1,iend
xb(ibeg+i,is)=xb(is,is)
yb(ipeg+ir,is)2yb(isris)
continue

return

end

1

o L b
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subroutine sing(iwhy)
PRINTS ERROR MESSAGE FOR SINGULAR MATRIX

format(" MATRIX wITH ZERO ROW IN DECOMPOSE"™)

format(" SINGULAR MATRIX IN DECOMPOSE. 2ERO DIVIDE IN SOLVE™)
go to (1,2),iwhy

arint 11

return \

crint 12

return

end

| S5
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subroutine slice(xminsxmaxsis)

This subroutine was Wwritten and programmed by

A, C. Olson
for use in the GARNET interactive graphics system.
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

common /oound/ xp(20000,2), yb(20000.,2), nch(2000,2),

noch(2, kod (2000,2), ipar(2).,
icnd(2), kap(15,2), nptot(2)

common /chain/ 1¢f(100), ict(100), xint(101),
ipt £(2000), iptl(2000)

Initialize the first (icf) and the last (icl) chain i1ndex
to zero for eacn of the twenty slices.

40 10 i=1,100
1cf(1) = 0
iecl (i) = 0

Initialize the indices of the first point in a sliced chain
(iptf) ana tne last point in a sticed chain (iptl) to zero.

do 20 i=1,2000
iptf (i) = 0
iptl (i) = 0

Initralize the siliced chain count (lch) and the sliced chain
saved count (lsv) to zero, Load the number of chains into
nis » and establish the x-limits (xint) of the vertical slices.

teh = 0

Lsv = 0

nis = noch(is)

xgel = JO01*(xmax - xmin)
xint (1) =  xain

xint(101) = =xmax

do 30 1=2,100

a1 = i =1

xint (i) =  xmin + gix=xdel

Step througnh each of the twenty vertical slices and index
those portions of the boundary chains having Line segments
partially or totally within the slice,

d0 302 (=1,100

xml = xint (L)
xm2 = xint(l+1)
jL = 0

0920.:
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Scan through 2ach of the nis chains contained in the is-th
noundary array to determine if any part of that chain enters
the (xml,xm2)=-slice interval of the Ll-th slice.

30 700 i=1,nis

ibeg = 0

jo = jL + 1

3L = jl + jaos(necn(i,is))
XX = xb(jbesis)

test = (xm1 - xx)*(xx = xm2)
if(test .lt. C.) go to 100

If the value of test is greater than or equal to zero, the
first point of a boundary chain lies within the slice interval,
Set ibeg to one, increment tne sliced chain counter (lch) and
store the index of the point in the iptf =~array.

ineg = 1
Lch = {ch + 1
iptf(leh) = 3o

Continue to test the remaining points in the nis-th chain to
Jetermine if they enter or exit the Ll=th slice,

ibp = jo + 1
40 600 j=joprjtl

If the j-th boundary segment completely spans the (xml,xm2)=slice
intervals, proceed to the Logic for establishing the indices for
3@ two point chain.

XXj = xb{j,is)

xxm = xb(j=1,15s)

test? = (xxm = xal)*(xml - xxj)
test? (xxm = xm2)*{xm2 = xxj)

te Ne +and. testl2 ,gte. 0.) go to 20C

[To T '}

if(testl .

If the boundary vertex lies outside of the (xml1,xm2)~slice interval,
oroceed to the lLogic to check the segment to see if it exits the
slice.

test = (xm1 - xx])*(xxj = xm2)
if(test .lt, Q0.) go to 400

If tnis is not the first point of the subchain to enter the
(xmi1,xm2)-slice interval, and if it does not exit from the
interval, then skip to the logic to determine if it is the last
coint in the chain,

if(ibeg .eq. 1) go to 300

A poundary chain segment has entered the vertical slicer, or else
totally contains tne vertical slice. Reset ibeg » increment
the chain count (lch), and store the index of the first endpoint
of tne line segment into the iptf —-array, designating it as the
first point in the Llch=th sliced chain,

ibeg = 1

[ S
(0%
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tch = ten + 1
iptf(len) = j -1
if(test! .,gt. 0. .and. test2 .3t. 0.) go to 500

The secaond endpoint of this boundary segment (ies within the

stice interval., Test to see if it is the last point in the chain.,
in 4hich case, set tne indices and reset iJbeg to zero. Other-
wises, continue testing tne points in the chain,

1f() .eq. jl) go to 500
3o to 603

1f the line segment is totally outside of tnhe slice interval, skip
to the end of the (oop and test the next point in the boundary
chain, Otherwise, set the iptl index to reference the point
exiting the slice interval,

if(iceg .eq. J) go to 600
ioeg = J

The sign of iptl 1is set to the sign of ncn of the chain
from which that sudochain was derived. This is to flag those
appended chains agerived from-the complete routine, This is
50 tney #ill not be used for determining boundary intersection
oo01INnts.

iptl(len) = isign(jsnch(isis))
continue
continue

Store tne indices for the first (icf) and for the tast (icl)
cnain in the UL-th slice intervals, reset lsv and continue.

icf (L) = lsv + 1
icl (L) = {ch

Lsv = lecn
continue

return

end
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sJybroutine smooth(xx,yysic)

This subroutine was written and prograamed by

A, C, Olson
for use in the GARNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESQURCES DATA SYSTEM,

THIS SUBROUTINE KEEPS TRACK OF THREE SEQUENTIAL POINTS BELONGING
TO ThRE CJRVE FOR THE PURPOSE OF SMOOTHING BY INTERPOLATION.
AFTER THE INTERPOLATION STEP IS COMPLETED, THE THREE POINTS ARE
SHIFTED WSITH THE MIOOLE POINT OF THE PREVIQUS STEP 3ECOMING THE
FIRST POINT, THE LAST POINT BECOMING THE MIDDLE POINT, AND THE
NEW PIINT 3ECOMING THE LAST POINT.

(XF,YF) = FIRST PQINT
(XM,YM¥) = MIDDLE POINT
(XLo,YL) = LAST POINT
(XXsYY2 = NEWA POINT

THE PRQCEDURE ADJUSTS THE SLOPES OF THE FIRST AND THE LAST PCINTS
OF NON-CLOSED CURVES. IT ALSO SAVES THE NECESSARY INFORMATION
FOR SMOOTHING AT THE FIRST AND LAST POINTS OF THE CLOSED CURVES,
THE DIFFERENCES BETWEEN SEQUENTIAL VALUES OF X AND Y , ARE
STORED IN VARLABLES WITH U AND V DESIGNATIONS.

NOTE: IC = =1 INDICATES LAST POINT OF A CLOSED CURVE
Ic = o] INDICATES LAST POINT OF A NON-CLOSED CURVE
Ic = 1 INDICATES FIRST POINT QOF CURVE.,

O OO0 000000000000 00000000O000O0

if(ic .ge. 3) go to 29
if(ic les 0) go to S0
if(ic .ne. 1) go to 13

¢
[ IMITIALIZE FOR FIRST POINT OF CURVE
[
x f = xx
vf = vy :
return
<
c INITIALIZE FOR SECOND POINT OF CURVE
c
10 xm = xx
ym = Yy
return
c
¢ SECCESSIVE POINTS ON THE CURVE ARE INSERTED INTO THE LAST
c INTERPOLATION POINT, (XL,YL). IF (XL,YL) IS IDENTICAL TO
[ (XM,Y4) RETURN WITHOUT PROCEEDING WITH INTERPOLATION,
¢
20 x L = xx
yi = yy

[
(U3
(oN}



WwITH INFORMATION AVAILABLE FOR FIRST THREE POINTS ON CURVE.,
COMPUTE AND ADJUST POINT DIFFERENCES U? AND V1 BEFORE
PROCEEDING WITH INTERPOLATION.

WO OO0 00

2 if(ic .3e. 4) go to 40
int = 1
u = xm - xf
Y = ym - yf
ul = xl = xm
vl =yl - ym
call agjust(urvsul,vl)
[
< SAVE THE POINT ODIFFERENCE VALUES FOR FURTHER USE LF CURVE IS
c CLOSED,
c
su = u
sV = v
c
4 PERFORM CUBIC SPLINE INTERPOLATION BETWEEN (XF,YF) AND (XM,YM)
c
40 u2 = xl = xm
ve = yl - ym .
ifCabs(u2) + abs(v2) .ge. .0000005) go to 45
¥l =yl
v2 = 1
go to 46
45 call spline(xfoyfoxmeymaulovisu2evis,int)

c
< SHIFT POINT VALUES BEFORE ADDING NEW POINT FOR NEXT INTERPOLATION

46 ul = u
vl = v
u = y2
v = v
xf = xm
yf = yw
xm = xl
ym LAt
return

[ MAKE ADJUSTMENTS FOR INTERPOLATION TO LAST PQOINT OF CURVE.

50 y = 1

x{ = xx

yl = yy

ul = xlL = xm

v2 = yl - ym
C .
c IF CURVE IS CLOSED, TRANSFER TO CLOSED CURVE LQGIC. OTHERWISE
< MAKE ADJUSTMENTS FOR CURVATURE AT LAST INTERVAL.
<

ifCic lt. G) go to 63

su = xm = xt

sv = ym = yf

calt 3gjustlu2evl2rsursv)

4 MAKE INTERPOLATION FOR NEXT TO LAST INTERVAL., THEN SHIFT
4 VALJUES FOR INTERPOLATION THAROUGH LAST INTERVAL.



1f(i .eqs 1) go to 70

uld = su

v2 = sv

call solinet(xfryfroxmoymoulovt,u2sv2rint)
MAKE ONE ADDITIONAL SHIFT AND REPEAT THE INTERPOLATION PROCEDURE.,
THIS TIME FOR THE LAST INTERVAL OF THE CURVE,

if(i .ge. 2) return
x f = xm

yf = ym

xm = xi

ym = yl

ul =y

vi = v

3 = 10+ 1

3o to 60

end

LA
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solve., fortran

subroutine sotve(ul,bdsxsnmsna)

3ACK SQOLVES FOJ

R

1imension

common /ir/

n
np1
ip

x (1)
do 2
1o
imi
sum
30 1
sum
x (1)
io
x(n)
10 4
i

ip
ip?t
sum
do 2
sum
x (i)
return
2nd

i=2

"
-

nuwnwn-s

[

j=i

wuwonu

3

wonons

1

WY uunu

THE SOLUTION VECTOR AFTER
uit(na,t), (1),
ips (130

ips

nm

n + 1

ips(1)

o(ip)

ips(i)
i -1
G.

im?

sum + ul(iprjl=x(j)
o(ip) - sum

ips(n)
x(n)/ul{ip.n)

ipack=2,n

npl - ipack

ipsCi)

i+ 1

Q.
n

sum + ulCiprjlxx(j)
(x(i) = sum)/ul(ips,i)

01/30/8C

DECOMPOSITION
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suproutine sort{(xq-,n)

This subroutine was written and programmed Dy

A. C. Olson
for use in the GARMNET interactive graphics system,
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

dimension xg{n)

nm = n -1

do 20C i=1,nm

xS = xqg(i)

js = i

ip = i+

do 100 j=ipen

ifixqg(j;) .ge. xs)} go to 100
Xs = xq(j)

js =

continue

if(js

x3(js)

xq (i)

.le, 1) go to 200
2q(i)
xs

continue
return

end

137
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subroutine splinel(xfryfrxmoymsulsvlsusvsint)

This subroutine was written and programmed by

A. C. Olson
for use in the GARNET interactive graphics system.
GARNET was developea to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

cammon /graohc/ xmin, ymin, zmin,
2gria(é659000), xmax», ymaxs Zmaxs
istat(65000), nx.» nys nz,
x(16006) » nxgds nygde ncelli,
y(160300)» detgrd, igrids tcell,
into, zint., ztevel., level,
nbold., tplot, dashis pcrang,
levmin, Levmax, ifits iswls,
iswe s isw3, ismth, icnt

THIS ALGORITHM COMPUTES THE CUBIC COEFFICIENTS FQR A PSUEDO-
SPLINE CURVE AND USES THIS CURVE TQ INTERPOLATE XY-COORDINATE
VALUES 3ETWEEN THE ENOPOINTS OF EACH INTERVAL.
UNLIKE NORMAL SPLINE PROCEDURES, THE TECHNIQUE USED HERE DOES
NOT REQUIRE THE SECOND DERIVATIVES OF TWO ADJACENT SPLINE
CURVES TO SE EQUAL AT THE SPLINE JUNCTION.
THE PARAMETRIC CUBIC EQUATIONS USED IN THIS SPLINE SYSTEM
APE OF THE FORM:

X AX*T**3 + BX#T*%2 + (X*T + DX , AND

Y AY*Txx3 ¢+ BY*Txx2 + CY*T + DY .
WHERE ax, 33X, CX, AND DX DENOTE THE COEFFICIENTS FOR THE
EQUATION FOR X AS A FUNCTION OF THE PARAMETER T , AND
AY, BY, CY, AND- OY REPRESENT THE COEFFICIENTS FOR THE
EQUATION FOR ¥ AS A FUNCTION OF THE SAME PARAMETER T ,
GIVEN THREE PQINTS, FIRST (XF,YF), MIDDLE (XM,YM), AND
LAST (XL,YL) AND THREE DIFFESRENCE VECTORS, (U1,v1) BETWEEN
(XFosYF) AND THE POINT WHICH WAS (XF,YF) IN THE PRECEDING
SPLINE INTERVAL, (UM,VM) BETWEEN (XM,YM) AND (XF,YF). AMD
(U2,V2) BETWEEN (XL,YL) AND (XM,YM), THIS PROCEDURE
ESTIMATES THE DERIVATIVES AT THE END POINTS OF THE SPLINE
INTERVAL AND COMPUTES THE COEFFICIENTS FOR EACH OF THE
PARAMETRIC EGQUATIONS, THE PARAMETER T IS DEFINED TOQ BE
EQUAL TO ZERO AT (XxF,YF) AND EQUAL TO ONE AT (XM,YM),
THE FOLLOWING VvALUES MUST BE COMPUTED FOR THE FIRST SPLINE
INTERVAL. FOR FOLLOWING INTERVALS, THE VALUES ARE SIMPLY
SHIFTED FROM RIGHT TO LEFT AND THEN NEw DIFFERENCE VECTOR
INFORMATION IS COMPUTED FOR THE RIGHT SIDE FOR EACH
SUCCEEDING INTERVAL.

nu

if{int .3t. 1) go to 50
icnt 1
int

L2
&3
<o

0920.



O A 000000000000 00n

VOO OO0 000 000000000000

OO0 0

um = xm - xf
vm = ym - yf

THE FOLLOWING STATEMENTS COMPUTE THE VALUES OF THE VECTORS
WHICH ARE ESTIMATES OF THE SLOPES AT THE POINTS (XF,YF) AND
(XM, Y4, .
IF 51 IS ThE LENGTH OF (U1,V¥1), 02 THE LENGTH OF (UM,VM).,
AND D3 THE LENGTH OF (U2,V2), THEN

ulP =  (UM*D1/D2 + U1*D2/D1), AND

VIP = (UM*D1/D2 + V1I*D2/D1).
THE VECTOR (U1P,V1P) IS THEN NORMALIZED TO UNITY, THE
STATEMENTS COMPUTE THE NORMALIZED (UTP,V1P) VECTOR.
ThRE CODE IS WRITTEN IN A SLIGHTLY DIFFERENT FORM, SO THAT
A COMPARISON IS NOT READILY QBVIOQUS.
D1S 1S THE SQUARE OF THE LENGTH OF (Ul,v1),
D2S IS THAE SQUARE OF THE LENGTH OF (UM,YM), AND
33 IS THE SQUARE OF THE LENGTH OF (U2,V2).

d1s = oyl 4+ viex?

42s =T um¥*2 + ymrx?

ulp = dlis*um + dZ2s+ul

vip = gls»vm + d2s*vi

dum = sqrtlulp**2 + vip*x2)
PRRY = 1.0

if (dum ,gt. .0) div = 1.0/dum
ulp = divryulp

vip = div*vlp

pP1 IS THE MAGNITUDE OF THE DOT PRODUCT BETWEEN THE VECTORS
{UM,yia) AND (U1TP,V1P).

SINCE THE “MAGNITUDE OF (U1P,VIP) IS UNITY, ©0OP1 IS SIMPLY
THE LENGTH OJF THE COMPONENT OF (UM,VM) IN THE (UIP,VIP)
CIRECTION,

TAE (U1P,v1P) VECTOR IS THEN SCALED BY DP1 , TO PRODUCE
(JuUIP,YYIR), THE COMPONENTS OF THIS VECTOR REPRESENT THE
ESTIMATED OcERIVATIVE OF X 4ITH RESFECT TO T (I. E.

DX/DT = UyiP) AND THE DERIVATIVE OF Y (pY/DT =  VWIP)
WITH RESPECT TO T AT THE POINT (XFeYF),.

FIR THE FIRST INTERVAL OF THE SPLINE CURVE, THE VALUE OF INT
IS SET 10 1 IN THE CALLING PROGRAM "SMOOTH."™ THE PRECEDING
STATEMENTS ARE NECESSARY ONLY TO OBTAIN THE VECTOR VALUES FOR
THE LEFT SIDE FOR THE FIRST SPLINE INTERVAL. AFTER THE FIRST
INTERVAL, THE VECTOR VALUES FOR THE RIGHT SIDE ARE SHIFTED
INTO THE VARIABLES FOR THE LEFT SIDE, AND SINCE INT IS NOW
SET TQO 2 » THE PRECEDING STATEMENTS WILL BE SKIPPED UNTIL A
NEW CURVE IS STARTED.

dp1 = aps(ulpeum + vipevm)
if(dpl .le. 0.0) dpt = 1.0
uulp = dplrulp

welp = dol*vip

THE FOLLOWING STATEMENTS COMPUTE THE VALUE OF (UU2P,vvVv2P) IN
SAAE AANNER AS (UUTP,VVIP) WAS COMPUTED ABOVE.

d3s = yl2**2 + y2ew?

u2p = d2s*u2 + d3swum

vip = d2s*v2 + dis*rvm

dum = sqrt{ulp**2 + v2p*r*2)
div = 1.0
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if (dum .gt. .0) div = 1.0/dum

ulp =  drvrulp
vZp = divay2p
dp2 = abs{(u2prum + vip*vm)

if{ap2 .te, 0.0) gp2 = 1.0
uulp = dn2=*xulp
vulp = dp2xvlp

THE SLOPE VECTOR VALUES ARE JSED TO CALCULATE THE COEFFICIENTS
AXs, B8X, AY, AND 3Y. 8Y THc OTHER SPLINE SOUNDARY CONDITIONS.,

cx = Juip
cy = vyyip
bX = XF
oY = YF

AND THESE VALJES ARE SUSSTITUTED DIRECTLY INTQ THE CuglC
EGUATIONS BELIW,.

ax = uul2p +* uulp - 2.0*um
2x = um - uulp - ax
ay = yvip + vvlp = 2.0rvm
+3% = vm - vylp = ay

THE LENGTH DP IS THE TOTAL PARAMETRIC LENGTH BETWEEN (XF,YF)
AND (XM,YM) AS THE PARBMETER T GOES FROM 0O TO0 1 .

THE FOLLOWING STATEMENTS OIVIDE THE PARAMETRIC LENGTH INTO
B%DP SUBINTERVALS. OF EQUAL LENGTH,

dp = dpl + dp2

a = 8.,0+dp + 1,0
n = a

ifdn .3t. 6) n = 6
1f(n Jle. 1) go to 300
a = n

4 = 1.0/s

THE FOLLOWING LOOP COMPUTES THE XY-COORDINATES FOR EACH of
TAE INTERPOLATED POINTS WITHIN THE FITTED SPLINE INTERVAL,

40 100 i=1,n

Qi CIE |

t z giro

1f(t .gt. 1.0) go te 100

icnt = dcnt + 1 -

x{icnt) = ((ax*t + DdDx)*t + uulpl*t + xf
yCient) = (Cay*t + by)xt + vviplrt + yf
continue

AFTER ALL OF THE COORODINATES HAVE BEEN COMPUTED FOR THAT
SPLINE INTERVAL, THE VECTOR VALUES FOR THE RIGHT S5S1ID0E ARE
SHIFTED INTO THE VARIABLES FOR THE LEFT SIDE AND THEN CONTROL
IS RETURNED TQ "SMOOTH"™ WHICH WILL AGAIN CALL "SPLINE" IF
THERE ARE ADDITIONAL INTERVALS LEFT TO BE SMOOTHED.

ulp = ulp
vip = v2p
41s = a2s
32s =  d3s
um = ul
va = 2
return

140



300

icnt = icnt + 1
x(icnt) = xm
ylicnt) =
30 to 230
end
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subroutine surfi(nctot,fls,afls,adfls,c)

This subroutine was written and programmed by
A, C. Olson -

for use in the GARNET interactive graphics system.

GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL

RESCURCES DATA SYSTEM,

double precision dfls(69),
flss df(569),
jouble precision 2p (1500)

cammon /surfac/

x0b5(1500), -

2t (15000, z2ob(1500) .,
ms nes
perde resum,
npc» LT
msq3., msqb .,

fls = 0.

resum = Q,

30 50 i=1s,nctot

4fls (i) = 0.

10 50 j=1snctot
ddfls(ir)) = 0.
d4f{nctot) = 1,

10 500 L=1,np

zp(l) = <c¢(nctot)
1fintec .le. 0) go to 250
40 200 i=1,m

q1 = i

im = (i=1)*m

3ipd = qi*pera

sx = sin(qipd*xob(l))

cx = cos(gipo*xob (L))

sy = sin(qgipd*yob (L))

cyi = c¢os(gipd*ryon(l))

do 100 j=1,m

3j = ]

q1pd = qgj*perd

sy =z sin(qgjpd*yon(l))

cy = cos(gjpd*yon(l))

im? = im o+

im2 = im1 + msgq

im3 = im1 + msqg2

imé = im? + msqg3

2p(l) = zp(l) + c(iml)*sxxsy
+ c(im3)*cxesy

3f(im1) = sx*sy

3f(im2) = sx%xCy

df(im3) = cx*sy

4fCimé) = Cx*Cy

ddfls(69,69),
c(69)

yob (15003,
residu(1500) .,
npe»

ntc,

msQql»,

sig

+ c(im2)*sx*xcy
+ c(imbd)xcx*cy

0923.8rew 01/30/80
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250

300
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450

475
500

600

cont inue

mml = msgé + i
mm2 = mml + m
mm3 = mm2 + m
mméb = mm3 +m

zp(l) = 2p(l) + c(mm1)*sx + c(mm2)*cx
+ c(mm3)*syi + c(mmé)*cyi

df(mm?1) = sx .
df(mm2) = c¢x

df(mm3) = syi

gt{mmd) = ¢cyi

continue

continue

if(npc ,le., 0) go to 450
nsum = ntec
da 400 j=1.n

nn = n o+ 2 = j
do 300 i=1,nn

tx = xob(l)
ty = yob(l)
ix = 3 =1
iy = nn = i

1f(ix .eq, Q) tx = 1,
1f(jy «eqe I ty = 1,

term = txrxjxetyxkjy

zp(l) = zp(l) + c(nsum+id)*xterm
df(nsum+i) = term

continye

Asum = nsum + nn

continue

nsum = nsum - nn

cont inye

residu(l) = zob(l) = zp(L)
resum = resum + resigu(l)

fls = fls + residu(l)x*?

dqo 475 i=1,nctot

dfls(i) = dfls(i) = 2.*residu(l)*af(i)
do0 475 j3=1,nctot

ddfls(isi) = adcfis(i,i) + 2.xdf(i)xdf(})
continue

30 530 L=1,np

2t (L) = zp(L)
return
end

|
L
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susroutine surfitlc)

This subroutine was written and programmed by

A, C. Olson
for use in the GARNET interactive graphics system.
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL
RESQURCES DATA SYSTEM,

double precision dfls(69), ddfls(69,69).,
fls, cnorme dnorme
cc(69), tnsave fsav
Jimension c(69)
common /hold/ ddfls
common /surfac/ xo0(1500) ., yob (1500,
2t (1500Q) . 200(1500), residu€1500) .,
m, n, npe»
per i, resume, ntcs
npces msqs . msql.,
msg3s msSq4 s sig
irite = 2
21 = 3.1415926535
n = 2
n = 2

call proamot("0Q0 YQU W#ANT TGO USE VON-STANDARD SURFACE PARAMETERS? yes OR na:
reaa (S,1001)itest

format(as)

if(itest .ne, "yes" ,and. itest .ne., "no") go to 30

iflitest .ege. "no") 30 to 40

call prompt ("ENTER DEGREE OF POLYNOMIAL: ",28)

read(5,1005,end=%9%99)n

format(v)

call prompt("ENTER ORDER OF TRIGONOMETRIC SERIES: ",37)
read(5,1005,end=9999)m

scale = 1,

if(m le. 0) go to 60

lmax = 1

Lain = 1

do 390 i=2,np .

if(zob(4) ,gt. zob{ilmax)) (max = i

iflzop(i) lte zob(laind)) tmim = i

perd = sgrt((xob{imax) = xob(ilmin))*=*x2
+ (yob(lmax) = yob(imin))«*2)

seriod = 2,.,%*perd

pera = pi/perd .

scale = 2./Czob{lmin) + zob{lmax))

if(irite .3t., 0) write(6,1002) oeriodsscale

format (/" THE FUNDAMENTAL FREQUENCY OF THE TRIGONOMETRIC"
* EXPANSION IS ",f7.3," ."/" (GIVEN IN THE X=-Y UNITS)"//
" THE CIAPUTED SCALE FACTOR IS ",e9.3," ."/)

nte = bxmr(m+1)

[

L1
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noc = (n+1)*(n+2)/2 - 1
nctot = ntc + npc + 1
msg = mex?
nsql = msq + msq
msg3 = ., msq2 + msg
asgéd = msql + msqg
nsum = ntec
fls = 1,8
cnsav = 1,325
de 190 i=1sntc
100 ce(i) = 10.d0
30 120 j3=1,n
nn = n + 2 -
Jiv = 20.xx(1-3)
do0 110 i=1,nn
112 cclnsum+i) = div
div = 20.*div
Asum = nsum + nn
122 continue
ccl{nctot) = zob{1)
do0 200 i=1,np
293 zob(i) = zobli)*scale
5000 continue
fsav = fls

callt surflnctot,fls,dfis,adflss,cc)

if(abs(1,a0 - fls/fsav) .lt. .0001) go to 5300
call dmatin{nctot,ddfls)

cnorm = 0,

dnorm = 0,

do 52030 i=',nctot

d0 5100 )=1,nctot

5139 ccli) = cec(i) = dfls(jrxddfls(ja,i)
cnorm =  cnoem + cc(i)Yxx?
5230 dnorm = dnorm + dfls(i)=x2
cnorm = sgrt(cnorm)
dnorm = sgrt{anorm)
if(irite .gt.e 1) write(6,1003) flsscnorm,dnorm
1003 format(1x,"FLS = ",e12.7,5x,"CNORM = ",e12.7,5x,"DONORM = "
,e12.7)
if(abs(1.d0 - cnorm/cnsav) .tt. .0001) go to 5300
cnsav = cnorm
if(dnorm .,gt. .0005) go to 5000
5300 XXX = np - nctot = 1
sig = sqrt(fls/xxx)/scale
do 300 U=1,np
2ob{(l) = zob(l)/scale
300 residult) = residu(l)/scale
do 350 i=1,nctot
350 c(i)Y = cclid/scale

iflirite .gt. 2) writed6,1004) (c(id,i=t,nctot)
if(irite <gt. 0) write(6,1007)
1007 format(/"” THE TREND SURFACE HAS CONVERGED TO A SOLUTION ..."/
" PRESS THE CARRIAGE RETURN WHEN READY TO PROCEED.™)
if(irite .3t. 0 read(5,1006) idumm

1006 format(al)
1004 format(5(1x,e13,5))
9999 return

eng
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subroutine tsort(agqsoqrscgen)

c
c This subroutine was written and programmed by
c A. C. Olson
¢ for use 1n the GARNET interactive graphics system.
c GARNET was developed to perform resource mapping
[ and resource estimations for the NATIONAL COAL
[ RESQURCES DATA SYSTEM.
c
c

dimension agin), ogin)., cqln)

nm = n -1

do 200 i=t,nm

3s = aqg(i)

]S = 3

_ip = 7+ 1

do 100 j=ip.,n

if(ag(j) .ge. as) go to 100

3as = aq(j)

is = ]
100 continue

if(js Jle. 1) go to 200

agq(js) = ag(i)

ag(i) = as

bs = bg(js)

0q(js) = bq(i)

ag (i) = bs

cs = ¢q(js)

cg(js) = ¢cqli)

cq(i) = Cs
200 continyue

return

end
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subroutine volume(

This subroutine was written and programmed Dy

for use in th

RESQURCES DAT

common /surfac/

radgrels,vol)

A, C. Olson

01/30/80

0923.8rew 01/30/80

e GARNET interactive graphics system.
GARNET was developed to perform resource mapping
anad resource estimations for the NATIONAL COAL

A SYSTEM,

x0b(1500) .,

yob(1500)»

2t ¢(1500) » z200(1500) ., residu(1500).,
me nNas np.
perds resum, ntco
npce msq. msql.
msg3., msSQé e sig

common /graphc/ tming, yming,
z2grid(65000), xmaxe ymax,
istat(65000), nx., nye
x(146000) . nxgde nygde
y (160003, delgrd, igride,
intoes zint, ztlevel,
nbolde, Lplot, dashl.
levaming, levmax. ifits
iswle isw3, iswbde

common /ondpt/ yp(4,50), ncdéd).,

yomine. ypPmax

dimension xc(4), yridl),

double precision yzarea(29001), vol.
dxe dyle dyur
ds b Co
z1,. z2, 23,

call gelim(nxtenx2,nytony2)

nyml =z ny2 - 1

iray = 4*(nx2 = nx1 + 1) - 3

do 10 i=%,iray

yzarea(i) = 0.

d4 = ,25+delgrd

do 150 i=nx1.nx2

g1 = 3 =2

XX = gqgir*delgrd + xmin

xc (1) = xx + db

xc(2) = xc(1) + g4

xc(3) = x¢(2) + db

x¢c(bd) = xc(3) + dé

call cirobsUxc(1)exc(b4)oradrel»3150)

ypmax = ymin

ypmin =  ymax

call bndpnt(xc)

ncsum = Q0

do 20 L=1,4

ncsum = ncsum + nc(l)

157

Zmine
Zmaxe
nzZe
ncells
icell,
ltevel,
perang.
iswle
iswS
ibnde.

inout(4)
2l

2.

de

z4
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call

TS

call

inout(l) = O
if(ncsum .eg. 0) go to 150

nylp = (ypmin - ymin + delgrd*1,00007)/delgrd
ny2p = (ypmax = ymin + delgrdx1,00001)/delgrd
do 100 j=nylpsny2p

aj = j -1

Yy = q) * delgra + ymin

yr(1) = yy + d& -

yr(2) = yr(1) + g4

yr(3) = yr(2) + dé

yr(4) = yr(3) + a4

call cirobsSciry(yysrsyr(4),radrel,3100)

kgrid = (1 = 2)*ny + )

K 3dny = kgrid + ny

if(kgrid .le. 0) kgrid = j

21 = zgrid(kgrid)

22 = zgrid(kgrid+1)

23 = z2grid(kgany+1)

z4 = zgrid(xgdny)

if(abs(z1) + abs(z2) + abs(z3) + abs(z4) .le. 0.) 4o to 100
3 = 21

o = (24 - z1)/delgrd

c = (z2 - z1)/delgrd

3 = (21 - 22 + 23 - z4)/delgrg*x2

do 80 ii=1,4
if{nc(ii) .eq. 0) go to 80
if¢i .eg. nx1 .and., ii gne. 4) go to 80

iray = (i = nx1 = 1)*4 + ii + 1
yyYp = vy
xt = xc(ii)

moveal(xts,yy)

do 70 jj=1,4

yl = yyp

yu = yr(jj)

call cirobs$cirtst(xtsyusdminsxxmin,yyminsradrel,$73)

call bndpntSinpnt(yls,yusryqriisinregsiflag)

if(inreg .eq. 0 .and. inout(ii) .eq. 0) go to 70

yt = yr(jjd

if(inreg .eq. 0) yt = yyp

if(dmin ,gt. radrel .and. inout(ii) ,eq. 0) go to

if(dmin .le. radrel .and. inout(ii) .eq. 1 .and.
inreg .eq. 1) go to SO

call cirintsvicir(xtsyloxtoyurxxminsyymin,

radrel,x1,y1,x2,y2,int)

if(yT Jlte yl) y1 = yl

ifly2 «gt. yu) y2 = yu

if(inout(ii) .eq. 1) go to 40

if{iflag .eqsa 1 .and. (yl-yg)*={ygq=yu) .ge. 0.) 1yl

if( int .eg. 1 Land. (yl=y1)x(yl=-yu) .ge. 0.) vyl

inout(ii) = 1

dashalxtesyls,56)

go to 50

if(iflag «egqe 1 Jand. (yl=-yg)*x(yq-yu) .ge. Q0.) vyu
0.) yu

ifC int .eg. 1 .and. (yl=-y2)*x(y2~yu) .ge.
inout(ii) = 0
drawal{xts,yu)

ayl =yl = yy

dyu = yu = vyy

dx = xc(ii) =~ xx

zl = a + dx*(b + dxdyl) + cedyl

148

70

Yq
y1

yq
y2



zu T 3 + dx*(p + d#dyu) + c*dyu
yzarea(iray) = yzarea(iray) + ,S*x(yu - yl)*(zu + 20)
70 Yyo = yr(jj)
if(inout(ii) .eq. 1) call drawa(xtr,yyp)
it(inout(ii) .eq. 0) call dashal(xtsyyp,56)

80 continue
100 continue
150 continue
vol = yzarea(l) =~ yzareal(iray)

d0 200 i=2,iray.2

200 vol = wvol + 4.*xyzarea(i) + 2,%*yzarea(i+1)
vol = dbd*xyol/3,
return
end
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suproutine volume(radrels,vol)

This subroutine was written and programmed by

A. Lo Olson
for use in tne GARNET interactive graphics system.
GARNET was developed to perform resource mapping
and resource estimations for the NATIONAL COAL ~
RESOURCES DATA 3YSTENM,

common /index/ nx1, nx2es nyi» ny2.,

nxgms nygms xorigs yorig
common /volnold/ yzarea

common /surfac/
2t (15G0) »

xob{1500).,
zon(1500),

yob(1500) .,
residu¢1500) .,

Ms Ny npes
perd, resumes ntces
npc, msqs msql.,
msqg3s msqgh, sig

common /graphc/ Xnin, ymin, Zmin,
2grid(65000), xmaxs ymax, Zmaxe,
istat(65000), nx, ny, nz,
x(15000), nxgd, nygd, ncells
y (1460007, delgrd, igr'idp icells,
into, zint, zlevel, level,
noold, Lplot, dashl. pcranges
levmin, Levmax, ifit, isuwle,
isw2, isw3, iswh, iswS

common /bound/ xb(20000,2), yb(20000,2), ncn(2000,2),

noch(2)., kod(2000,2), ipar(2).,
icnd(2), xkap(15,2>, nptot(2)

Jimension xc(4), yr(é), inout(4)

Jimension nc (42

jouble precision yzarea(2001), vol., zl,
axs dyl, dyus Zus
EYS bs Cs de
z1, 22, 23, 24

iflag = 0

inreg = 1

do0 S iz1,4

nc(i) = 0

iray = 4r*ax - 3

do 10 i=1,iray

yzarea(i) = 0,

d4 = .2S+delgrd

40 150 i=nxtsnx2

qt = i = nxt -1

X x = givdelgra + xorig

xc(1) = xx + d&

xc(2) = xc(1) + dé&

xc(3) = xc(2) + a4

xc(4) = xc(3) + dé&

0924,



call cirobs{xc(1),xc{4),radrel,3$150)

if(kap(15,1) .ne. "no") call bndpnt{xcsnceyminsymax)
ncsum = 0

do 20 Ll=1,4

ncsum = ncsum + ncl(l)

inout(l) = 0 '

1flncsum .eq. 0 .and. kap(15,1) .ne. "no") yo to 150
do 100 j=nyl,ny2

qj = j = ayl

yy = g) * delgrd + yorig
yr(1) = yy + dé

yr(2) = yr{1) + d4

yr(3) = yr{(2) + d&

yr(4) = yr(3) + a4

call cirobsSciry(yysyr(4),radret,%$100)
xgrid (i = 2)*ny + j

kgdny kgrid + ny

ifCkgriag le. 0) kgrid = j

z1 = zgriclkgrig)

22 =  zgrid(kgrid+1)

23 = zgrid(kgany+1)

24 = z2grid(kgdny)

if(abs(z1) + abs(z2) + abs{z3) + abs(z4) ,le. J.) go to 100
3 = 21

b = (z4 - z1)/delgrd

c = (z2 - z1)/delgrd

J = (21 = 22 + z3 - 24)/delgrdx=*?

do 30 1i=1,4
if(nc(ii) .eq. O .and. kap(15,1) .ne, "no™) go to 80
if¢(i .eq. nx1 .and. xc(ii) .tt. xorig) 3o to 80

iray = (i =~ 2)%6 + i1 + 1
yYye = Yy
xt = xc{(ii)

call movea(xt,yy)
d0 70 jj=1,4
yl = yyp
yu = yr(j))
call cirobs$cirtst(xtryur,dminsxxmin,yymin,radrel,3$70)
if(kap(15,1) .ne. "no") call bndpntSinpnt(yl,yusyqsncriisinregriflag)
if(inreg .eq. 0 .and. inout(ii) .eq. 0) go to 70
yt = yr(jj) .
if(Cinreg .eqg. 0) yt = yyp
if(dmin .gt. radrel .ana. imout(ii) .eq. 0) go to 70
if(dmin ,le. radrel L,and. inout(ii) .eqg. ! «and.
inreg .eg. 1) go to S50
call cirint3vlcir(xtryl,xtryusrxxmin,yymin,
radrelsx1,y1,x2sy2,9int)
ifdyl Jlte yl) y1 = yi
if(y2 .3t. yu) y2 = yu
if(inout(ii) .eq. 1) go to 40

if(iflag .eq. 1 .and. (yl=-yql*{(yq-yu) .ge. 0.) vyl = yq
1f( int .ege 1 .a3nd. (yl=y1)*(yl=yu) .ge. 0.) yl = yi
insut(ii) = 1

call dashalxtsyl,56)
30 to 50
if(iflag «eqa 1 .and. (yl=yq)*(yg=yu) .ge. 0.) yu = ygq
if( int .eq. 1 .and. (yl=y2)x(y2-yu) .,ge. 0.) yu = y2
inout(ii) = 0

call cdrawal(xt,yu)
dyl = yl - yy
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iy 4y s yu = yy

dx = xc(ii) = xx

2L = 3 + dx*(p + dwxdyl) + c*dyl
2u = 3 + dx*(b + d*dyu) + c*dyu

yzarea(iray) = yzarea(iray) + ,S5*(yu = yl)*{z2u + zl)

70 yYye = yr(jjd

¢ iflinout (ii) .eq. 1) call drawa(xtsyyp)

¢ iflinout{(ii) .eq. 0) call dashal(xt,yyp,56)
8a continue

100 continue

150 continue

vol = yzarea(1) =~ yzarea(iray)
30 200 i=2,9ray.,2

200 vol = wvol + 4.%yzarea(i) + 2.*xyzarea(i+?)
vol = ab*vol/3,
return
end
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window.fortran 01/30/380

subroutine window

This subroutine was written and programmed DYy

A. Ca Olson
for use in the GARNET interactive graphics system,
GARNET was developea to perform resource mapping
and resource estimations for the NATIONAL COAL
RESOURCES DATA SYSTEM,

0923.8rew 21/30/80

common /index/ nx1, nx2s ny1, ny2.
nxgme nygm, xoriges yorig

common /corner/ xcorn(4), ycorn(4)

common /3raphc/ xmin, ymin, zming
2grid(65000), =xmax., ymax., Zmaxe,
istat(45000), nx. ny., nz.,
x(16000) ., nxgo, nygde. ncell,
y(16000) ., delgrd, igrides icells
intoe zint, zlevel, Level,
noolds tplot, dashi, pcranges
tevmin, Levmax, ifit, iswle
iswls xtour, ismth, icnt

common /switch/ isobs., icrt, iwinde
itek, isSs, is6s is7.
i3, is%, is10

dimension xx(2), yy(2). c(69)

format(ad)

format(yv)

arite(6,1001) -

call prompt("CURSOR INPUT? (yes or nods: ",27)

read(5,1301) itest

if(itest .ne. "yes” .and. itest .ne., "no”) go to 50

if(itest .eq. "yes"™) go to 100

call bell

call anmode

“rite(6,1001)

call prompt(”XMIN: ",54)

reaa(5,1302) xmn

call opetl

call anmoge

“rite(6,1001)

call prompt("XMAX: ",6)

reag(5,1002) xmx

call bpell

call anmode

irite(6,1001)

call prompt("YMIN: ",6)

reaa(5,1002) yan

call vell

call anmode

irite(6,1001)

call prompt("YMAX: ",56)
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190

200

read(5,1002) ymx

go to 200
call oell ®
is = 2

write(6,1001)

call chnin(issierr)
Wwrite(6,1301)

call obsin(e)

write(6,1001)

if(delgrdg Jle. 04) call grigin
call windgowdunwind

call anmcage

cali crtheg{xminsxmaxsymin,symax)
if(ierr ,ne, 0) <call pltchn(is)
if(isobs .ne, 0) call points
call anmode

call stty("-modes".,""erklsctli_char™)
call oetl

calt anmode

call vecursr(itestrxx(1)syy(1))
if(itest .ne, 120) go to 110
call cross(xx(1)ayy(1))

call pell

call 3nmoce

call vecursr(itest,xx(2),yy(2))
if(itest .ne. 120) go to 120
call stty("-modes",»"erkl, cti_char™)

xmn = amint{xx(1),xx(2})
Xmx = amaxt(xx(1),xx(2))
ymn = amint(yy(1),yy(2))

ymx —- amax1(yy(1),yy(2))
1f(xmn ,lt. xmin) xmn xmin
ifdxmx ,3t. xmax) xmx xmax
if(ymn JLlt, ymin) ymn ymin
iflymx ,gt. ymax) yax y®ax
call czaxis(Q)

catll movea(xmn,ymn)

call drawalxmxsymn)

call drawal(xmxrymx)

call drawal(xmnr,ymx)

call drawal{xmn,ymn)

call petl

call anmode

read(5,1001%) itest

xXmnsv xmin .

XMX SV Xmax

ymnsv ymin

ymxsv ymax

nxl (xmn - xmin)/delgrd
nx?2 (xmx = xmin)/delgrd
nyt (ymn = ymin)/delgrd
ny?2 (ymx = ymin)/delgra
iflnxt Jlte 1) nx? = 1

if{nxd «3te Nx) nx2 = nx
if(nyl Jit. 1) ny?t =1

iflny?2 ny) nay2 =
nxgm nx2 - 1
nyg3m ny2 - 1

im axt -~ 1
xoriyg dm*delgrd + xmnsv
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dm
yorig
xmin
Xxmax
ymin
ymax
iwind
return

LI [ LI T 1}

entry windgsv

xmin
xXmax
ymin
ymax
return
entry unwi
xmin
xmax
ymin
ymax
dxrng
dyerng
xmin
Xmax
ymin
ymax
nx1
nx2
ny1
ny2
nxgm
nygm
nxgd
nyga
ncetl
xoriqg
yorig
iwing
return
end

a
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nyl -

dm*gelgra + ymnsv

xmn
Xmx
ymn
ymx
1

xmn
xmx
ymn
ymx

aminl (xcorn(1),xcorn(2)sxcorn{3),xcorn{s))
amaxl(xcorn(1),xcorn(2),xcorn{3)s,xcorn(é4))
aminl (ycorn(1),ycorn(2)sycorn(3)rycorn(d))
amax1(ycorn(1)sycorn(2)s,ycorn(3),ycorn(é))
pcrangv(xmax = xmin)
perang*(ymax - ymin)

xmin
xmax
ymin
ymax
1

nx

“
1

ny

nx -
ny -
nxgm
nygm

+
+

dxrng
dxrng
dyrng
ayrng

nxgd+*nygd

xmin
ymin
Q
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prompt.pl?

prompt: oroc(prompter,Ll);/

del L fixed bin(35), prompter chnar(64).;
put edit(prompter) (al{l)) skip (O) 7
return; end prompt.

01/28/80

0923.5rew 01/25/80
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notet 01/28/80 0923.5rew 31/26/80

This procedure permits the logical (intersection, unions, and relative
difference) combination of bounded regions. Tne available operations

are:

register

gridset

cursor

compine

gisplay

guit

permits the user to change the principle region to
wnicnh the corner points of the boundary file must
register,

reads in a gridded data file for the definition of
bounded regions by setection of specified contour
levels,

permits the definition of a bounded region by use
of the graphics display cursor.

permits the ccmbination of boundaries between two
different sets of bounded regions,

displays the boundaries or resultant bounagaries from
any given boundary file.

terminates the boundec region combination procedure.
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note?2 01/28/780 0923.5rew 01/26/80

The z-level houndary will be generated from the gridded data ana displayed.
This »poundary may consist of a number of curves, some of which are closea and
some of which are open,

Each of these curves Wwill now be displayed in the order in which it was
jenerated. If it is an open curve, you must use the cursor to make it into a
closed curve. Normally this will be done by placing the cursor on the inter-
section of the curve with one of the dashed line quadrangle bounaaries and
entering the letter "x" from the terminal, Next, you will find the other inter-
section point of the curve with the guadrangle boundary and again enter a "x".

Continuing 1n the same manner, you will enter, in order, the desired corner
points of the guadrangle, As each point is entereds, a small circle will pe
drawn aoout the point Location. After the last point has been entered, move
the cursor pack to the first intersection point and enter the letter “t",

After the curve has oecome closed, the cursor will appear once more. Move the
cursor to the siae of the closed curve which contains the region that is to be
included in further calculations and enter the letter "i", for include.,

from the xeyboari,

If it is gesired to skip one of tne boundary curves when generating a
boundary set., enter the Letter "n" the first time the cursor is displayed
with that particular ooundary component.

[3Y
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note3l 01/28/80 0923.5rew 31/26/80

To compine gifferent sets of polygonal boundaries:

1 specify the file name for the first set of polygonal
boundaries ... these boundaries will be displayea
as a set of solid curves.

2) specify tne file name for the second set of polygonal
ooundaries ... these aoundaries will be displayed as
a set of dashed curves.

Then the cursor will be displayed.

A comcination boundary may be identified by first locating an
intersection point vetween tne two boundaries of interest and pressing
the "x" xey. A circle will pe Jdrawn about the intersection. Then
continue along the boundary segment of interest, Locating it with the
cursor and pressing the "s" key if the boundary is solid, or the "d"
key if the boundary is dasned, 1If the boundary has been identified, a
cross will be drawn at that location.

Nexts, the subseguent intersection must be located by means of the
cursor and by pressing the "x" key. 1If properly identifieds, the
boundary segment will be retraced with a bola line and the
intersection will be identified by means of a circles Continue in
this manner until returning to the starting intersection. Again
locate it 4ith the cursor and this time press the "t" key to terminate
the boundary closure. A circle with a cross through. it will identify
the final intersection.

A single closed bpoundary may be entered into the boundary set oy
identifying the curve with the cursor and pressing the "¢ key. The
bouncary Wwill be retraced with a bold curve.

After the desired poundary has been selected, the region of
interest (inside of or outside of the polygon) must be identified
by means of the cursor location followed oy entry of the "i" key.

if at any time, an intersection or boundary segment is not
properly identified oy a circle or a crosss, this means that the cursor
was not within a close enough tolerance to the curve and the step must
be repeated when tne cursor again appears,

when all of the desired boundary comvbinations have been entered.,
press tne "g" key for the next cursor response, The boundary
compination procedure will be terminated and a new set of boundary
plygons will have oeen loaded into the boundary array.

The cursor commands are as follows:

X -- identify an intersection peint,

A
M
D
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tag a opranch of the solic boundary.

tag a oranch of the dashed boundary.
terminate a closed boundary,.

identify a closed curve,

include region (inside or outside) of polygon,
end the pbouncary combination procedure,
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L2 2 R R R R R R R R R R R R R R R RS SR R R RS R R RS R R R R R 2SR R RS RRRRS R R Rl RRS

This is GARNET,

It is designed to accept a fite of irregulariy-spaced data points consisting of
2-values associategd with given x~, y=-coordinate pairs and to process the Jdata in
this file to:

kD

2)

3)

4)

S

6)

7)

3)

$)

10

Generate 3 fitted surface which describes the dehavior of the data.
Generate a gridded matrix of 2-values. ~

Compute and plot a contour display of this surface.

Display those data values which deviate significantly from the general
data trend.

Permit corrections to oe made to the data file for displayed values
wnich are getermined to be in error.

perform acdition, subtraction,multiplication, or dgivision between the
corresponding grid values of two gridded surfaces.

(reate pounded regions from the gridded data by specifying the desired
z-tevel.

Sermit the Logical compination (unions, intersection, and relative
difference) vetween two different boungary sets,

Use the gridaged data to compute surface~to-surface volumess, tonnages.,
and to produce plotted resource mapss.

pProduce suitaole nhardcopy graphic output for analysis by the geologist.
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noteg2 01/28/80 0923.5rew 01/26/80

The availaple operational commands are:

trend:

edit:

gria:

contour:

gridoo:

resource:

locatron:

ogcundary:

unitconv:

Computes a trend surface fit to irregularly-spaced data., The trend
surface may be used to create a gridded data file and for flagging
the most deviant data values for examination and verification in the
editing procedure,

Displays the trend contour surface and those point values which
deviate most extremely from the trend., These extreme values may then
be located by means of the cursor and the necessary corrections may
be made.

Computes a gridaed surface with greater fidelity to the irregularly-
located data. The computed grid values may be weighted by the trend
surface grid values.

Produces a contour map from a 3ridded data file.

Performs suygition, subtraction, multiplication, or division between
corresponding grid values of two gridded surfaces.

Computes resource volumes andg tonnages and plots a resource map for
given reliability category distances,

Plots the observation point Locations with their identifying values.

Permits the creation of bounded regions from griddea data sets.
Also permits the logical combinations of union, intersection, and
relative difference, between pairs of boundary sets,

This command may be entered whenever a new measurement pase, either
input or outputs, and the appropriate scaling factors need to be set,
Lf this command is not used, all scales, porizontal anag vertical, and
the resulting volumes are presumed to be on a one-to~one basis.
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